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. ABSTRACT 



The demographics of higher education over the next twenty years 
comprise, for most educators,' a dismal prospect* In composite terms, 
births sharply declined after the so-called "baby boomj" therefore, 
cohorts- of college-acfed peopje two decades later will also decline; 
therefore, jobs for university teachers, especially for new hires, 
will degline; and this last decline may lead to unfortunate losses 
In scholarship and research. Since scholarship and research -are^ clas- 
sic examples of "public goods," the problem may be one that calls f or ^ 
action by the federal government, ,as Hell as by the universities them- 
selves. 

' This train of red^oning has captured the imagination of a growing 
number of professqrs, university administrators , and foundation offi- 
cials. Dramatic terms such as "Lost Generation" are used to describe 
those who^will not enter teaching and research for a lack of jobs. 

Would the likejy decline in hiring, perhaps especially grave at 
the tenured level andjn certain ^sciplines, have deleterious effects 
on research? Would tlie best young jpeople avoid pret^aration, for aca- 
demic careers? Migfit there be a case for governmental action? For 
example, might it make sense for the government to subsidize (for^ a 
fixed number of years) the creation of enough new tenured positions 
to keep up the flow of the best young talent? ^ 
^ /Chapter^ I of the report juxtapc^i^ the "strong argument" for 
governmental action with a hostile iJfngressional attitude toward- 
governmental action iti general and toward aid to higher education 
and research in particular. The s-tjrong argument has 'four steps: 

1. Research is a public good. ^ 

2. 'Falling university enrollments will lead to fewer jobs in, 

academia, especially for young scholars. The result will 
harm research and scholarship (and higher education more 
broadly) . 

3. Universities cannot (will not, should not) respond efficiently 

4. Therefore, governmental intervention ts warranted. 

Chapter II attempts to summarize the evidence or the pending de- 
cline. The' over-all acac[emic labor market is important, even though 
our interest i"s in the very best scholars at the finest institutions, 
because the probability of obtaining academic employment is likely to 
affect the educational choices of the very able, r 

. Projections of academic demand work this way. From projections 
of numbers of people of college age at various points In time, efforts 
are made tb estimate enrollments. There is large uncertainty in these 
estimates, because participation rates vary,^older age groups may in- 
creasingj^ly enter or reenter higher education, and foreign students are 
qrowina in importance (see Figure 2, p. 9). Then, from these enrol 1- 
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ment projections, an attempt is made to calculate the total demand . 
for faculty,; from this estimate of .total demand and information about - 
'the' age structure of current faculty, guesses are made about the de- 
mand for new faculty members. " These two steps involve many ^assu^p^ 
tions, each containing considerable^ uncertainty. The resulting pro- 
jections ar6 far from -robust (see,, for example. Figure 5, p. 19, 
which igno^es^the uncertainty represented in Figure 2). Qualitatively,' 
higher education will probably decline in size, but enrollments should 
not gb below the levels of the; early 1970's,and neyy hires^y resemble, 
those in the late 1950's. The number of tenured openinqslifil\be about 
the same as the number of new hiares (see^able 3, p^ 24),* The dramatic 
declines Wophesied by some analysts are .(aj enormously uncertain and 
(b)M)nly "dramatic" if the worst is assumed and if compared to the, 
dramatic trebling of higher education in the 1960's. Unfortunately, 
disaggregated projections are currently unavailable— by field, type 
of position* or type of institution. ' . 

•/ Chapter Iir'briefly considers the nature of university research' 
as a public good. Chapter IV,' a lengthy one, considers various as- 
petts^ of this question: /'Suppose there is a decline in ttie hiring of ^ ^ 
young' academicians. , What would be the effects on resea^rch and teaching?' 

For one thin^, simply the number of people in university jobs 
would decline. The decline in university research output, however, 
would not be proportional to the decline in jobs, but much less. 

Will tl^e quality of those entering academi^ fall? Even from a 
strictly economic point of view, the most 'able wil 1 be phoportionally 
more likely to continue entering academic careers; addfng the*ir 'stronger 
non-economic motivation toward academi a strengthens the tendency.' But 
in absolute rather than relative terms, too many top young people may 
switch, fields or careers because of thB^Jmpending decline in univers-ity- 
based jobs. So far, however, this does hot seem to have taken place, 
basecl on the scant data available'. , ^ 

But will there not be a compensating increase in research jobs? 
Suppose research funding stays about the same and teaching/research 
Jobs decline; will not new, research-oriented, jobs automatically be 
created? Will research therefore not suffer at all? These questions ■ 
ar;e seldom addressed in current policy discussions. Indecisive argu- 
ments about the synergy between teaching and research are discussed. 
Regarding another related issue, 'the existence of scale effects of 
"critical mass" in university research, it appears that a declihe 
would not hurt research by forcing departments below the critical 
size needed to produce first-class work. 

What about the "vintage effect^' (in the sense of technology 
rather than wine), which posits that young scholars are more pro- 
ductive and therefore the hiring decline would •be particularly harn>- 
ful?^'^urprisingly , recent studies enable one to conclude that 
younger researchers are not disproportionately productive. 

Chapter IV lead^s one to doubt many of the arguments often taken 
for granted about the (il^leterious effects of a decline. Only one - 
finding falls on- the opposite side: that current techniques fOr identi- 
fying future academic stars before graduate school (or even during it) 
are surprisingly ineffective. Several r^ent studies indicate thatt 
among the current pools of applicants, we do .not know how to find the 
most able. Thus, large cutbacks in gradu'ate school enrollments will 
tend to cut" back the very able, even if t'hey are proportionally more 
likely to apply. 



Chapter. 'V evaluates various arguments about the inability of uni- 
versities to adjust optimally to the decline. Why is this a matter 
for public policy?" Why doesh't the market "work?"' None o'f the argu- ■ 
ments. is as simple and straightforward as widely presumed. ^ 

hnally. Chapter VI considers,' in a very cursory manner, various 
governmental interventions., The idea of temporary governmental subsi- 
dies for additional tenured openings fares well_ compared to the others, 
although the mechanics of implementing it are^ problematic and its cost 
is. likely to' be quite high (perhaps mor^ than $100 million ^er year). 

In conclusion,, caution is urged on this issufe. It do&s not seem 
opportunejkvow, with the empirical unknowns and the political niggard- 
'liness, tF propose governmental initiatives. In two years or sa, more 
facts and a better climate may lead to a more successful call to action 
Right now the need is for a warning note, an identification of the key 
'factual questions needing work, and a careful di scussion , inevitably 
uncertain and vi^lue-laden ,-'of the effects of a hypothetical decline. 
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It Kwere asked what are the most important qualities 
a young ma)^.,or woman can bring to public life and the par- 
ticipation ir^'«4)ublic' affairs, I would say first, a sound 
knowledge of English composition; second, a modestly exact 
acquaintance with.,ctlte birth rate.' 

The demographics of higher education over the next-twenty years 
conyDrise, 'for most educators,- a dismal prospect. In comi^ite terms, 
which we Shall attempt in a moment to unpack, 'births have shown -a 
sharp decline after the sorcalled "baby boom;" therefore, cohorts 
of college-aged people two decades later will also decline.;' therefore, 
jobs for unive'rsity^ teachers, especially for new hiresj will decline; 
and this last decline may lead to unfortunate losses in scholarship 
and research. Since scholarship and research are classic examfi^^ 
of "public goods," the problem^may be one that calls Tor action by 
the federal government,^ as well as by the universities themselves* 

This train of reasoning has captured the imagination of a 
growing number, of professors, university administrators, ^d founda- 
tion officials. Dramatic. ttr.ms such as "Lost Generation" are used 

to describe those who will npt^enter teaching and research for a 

2 

lack of jobs. Scientists fume over the prospect af unemployed 



^Daniel Patrick Moynihan, "The Most Important^ Decision-Njakin^ Procfess^"' 
Policy Review , No. 1, Summer 1977, pp. 89-90., 

Ray Radner and Charlotte V. Kuh,' Preserving a Lost Generatiory; Policies 
to Assure a Steady Flow of Young Scholars Until the Year 2000 , Carnegie 
Council on Policy Studies/in Higher Education, processed, October 1978. 
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FhU.'s; the Ntxon-era Science Indicators 1972 is even accused 

3 

later of a 'kover-up" of this "tragic problem." 

But mai ; federal pdl icymakers are less inclined to think t+i'e^ 

r 

'problem serious o-, if serious, a federal problem. Other ' "businesses" , 
besides education di/splay cycles of boom and bust» but only occasion- 
ally is governmental action thought to be an appropriate response. 
Regarding Congressional attitudes toward the "public good" of 
fedej^ally suppo^rted university research. House Staff member John 
Holmfeld notes: * ' • • 

I 

In recent years, however, the pendulum has begun to swing 
back once' again--the result of no single issue but of a 
pervasive sense on Capitol Hill and among the public that 
our money could be better spent.., Some observers doubt that 
much current research will ever prove usef ul , ^-.^The quQstijin 
is whether a large percentage of scientific research placed 
in the common reservoir of knowledge ever, emerges again. 



Evep research specif icalC^pp-l ied to policy questions is questioned— 
even by applied researchers. The "gol-den age" of university research 
in. the 1950 s and 1960 's is now frequently viewed as an'overexpansion : 
too much was promised, too'^ickly, by too many academicians. So, 



when uni^/ersity men qow complain of an impending decline, it is no 
/ 



_ 

"A report that underpl ays. the highly vis»ible and- personal ly often 
tragic problem of unemployment and underemployment risks the label of 
cover-up, the more so as; the claim was made that the indicators would * 
reflect impacts om the 'quality of life.'" Gerald HoTton, Th^ Scientific 
Imagination: Case Stddi-es , Cambridge-, Cambridge University Press, 19^8, p 

^John D. Holmfeld, "Dilemmas down the Road,," Wilson Quarterly , Vol. II, 
*Mo. 3, Summer 1978, p. 76-7. 

^For an example among many recent wonks, see Laurence Lynn, ed.. Knowledge 
and Policy , Washington, D.C., National Academy of Sciences, 1978. 
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wonder that many pol'lcymakers •'are skeptical . Is the.de(fl.ine reaj? 
When will it impinge? How will it affect research and teaching? 
Why cannot, universities take the necessary steps to ameliorate^ 
the problem? If the federal government could do something to h^lp, 
how could it be sure it would not create yet another self-perpetuating 
"temporary" mjRure? 

In this climate, university officials must be especially hard-y 



headed. Their ' description of the possible trends and the consequences 
should stress the unknowns and uncertainties. Hypothesized relations'-H 
for examples, between declining numbers of academic jobs and a con- 
sequent decline in the pVoportion of the very able^entering academic 
careers--miist be put u^ front and examined carefully, rather than - 
assumed to be simple facts. Alternative po'l icies. .muSt be outlined without 
oversimplifying dr. jc-1 aiming too much. Thiese obvious warnings are 
worth ( ting only becau e mar v current analyses seem to' overlook them* 

This paper examines somt of the current evidence o\i the prospec- 

♦ 

tive decline on the labor rarket for Ph,D/s. It focusses not on* the 
^^gg^^g^te problem of unemplovment that may ensue, but on the effects 
of the decline in academic hires in the quantity and quality of' 
scholarship and resi^arch, ... 

» r . 

After posing "the strong argument" for considering this issue a 
matter for public policy, the paper in turn examines the argument's 
four components : ' . • 
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Basic j^esearch is a "publjc good," in whose production 

American universities play a critical role. ' • 

The cutback in doctoral hiring will weaken basic research, 

through a reduction in the scientific and sc^o'larly work- 

' ^ *■ . 

force, a decline irv quality of those entering that workforce, 

and a lack of vigor resulting from a disprppoiftionate lack 

of young scientists and scholars. - » 

Universities Ci&nnot (will not, should not) overcome the 

problem themselves (as, foV^ example^by simply hir-j^ng moreN 

young scientists and scholars). 

Certain governmental actions could, greatly ameliorate the 
problem, without creating new problems or foregoing too 
many benefits (as, the benefits of those-who-would-be-'^.D. 's 
enteriiTj^ other socially useful occupations). 
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.When an' organization is -unable to ajttract outstanding 
* new participants Jt suffers a reductTOn in the inpUt- 
of ne^ ideas and in the supply of future leaders. . As 
a result, the cadre of experienced people available ^ ' 
for promotion to the top positions tn^the organization 
may nqt contain the number of .high quality individuals 
desired'. The university may be forced to look outside 
for individuals for top prof less^or ships, for example. 
Thus, the probability of attafning a top post for' 
those -within the organ iz at io^ijl is reduced further;, and , 
the job of ' attracting bright yis^ung people into the 
organization's made even more difficult." ' 

— '■ ■ { 

The number of Americans of colle'ge age--say, thpse eighteen 

years old--is easy to predict fgr every year up ^o eighteen^ years 

hqnce. Beyond that point, predictions are shaky, particularly 

because some experts believ.e that many women are now. postponing 

7 



nay be on the way. Figure 1 
from known births, 'as well as 



. childbirth and that a "baby boomlet" 
provides what can safely be pre-dict^c 

several projections, of jwhat might hapiben" thereafter. - As an example, 
*note that the pool of ei ghteen-year-o^ds' in •1'993 will be about 25 
percent less than in 1975. 

Undergraduate enrollments /are' a 
s eighteen-year-Dlds,. but they also depend on pther variables. 
Participation rates among eighteen -year -olds have varied over time; . 
they seem to'respond to. economic forces sudi as college costs, earnings 
differentials, and the opportunity cost of ^foregone earnings while a 
student. Experts di sagree .about future rates of participation* . 



unction of*tjie number of 



-Richard I*^ Cyert, "The Management of Universities of. Constant or- 

'Decre'&sing Siie," Public Administration Review , Vol.38, No. 4, July/ 

August 1978, |d. 3A^. ^~ . , 

7 ' 
Arthur A. Campbell, "Boom to Birth Dearth and Beyond," The Annals , 

Vol. 435, January 197g. 

^For example , Ri chard B. Freeman, The Over^ducated American , New York, 
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Bow^h predicts. ^"ttoom during the 1980 "s and 199q's due to much / 

" \ " ' ' • ' ■■ - . . 

hIjgheV participation rates; he bases his argument on th| greater 

impoVtance'^Gf higher education in an increasingly "servit^-oriented" 

•economy.^ qfhers'no'fee aVecent de|^line«'in participation, rates among 

» 

college-aged youths; * . / " 

TtVe fall in enrollments from the middle and upper 'cl ctsses 
represents a major cliaffge in the traditional pattern of 
• intergej>erational mobi 1 ity;- f or the first time*, large 
numbers, of young, persons appeared likely to obtain less 
school ing. and potentially lowers occupational status than 
their parents. ^ 

• Other factors* wi,ll alsV affect enrollment in universities. 

Othe^,age groups increasiM:ig^ly attend col lege-leVel Courses, especia^lly 

on^a part-time, basis. Fikure predictions are, to my' knowledge^ 

unavaiVable. Foreigners are likely to become an increasingly la^ge ' 

proportion of the college population., I.n 1976r77, the most recent 

year-fts^i;;' which figures are available, for^ejgn students enrolled in 

U.S. increased by 13 percent to^ total of 203,000. In the pasT 

' ' 11- 

decade,' that number has more tli'an doubled. Again, predictions 
of future enrollments ^o not seem to exist. Studies that overlo^ok 
growth in these two sources of students, however, probably under- 
estimate future enrollments. . ^ 1 



Bowen avoids flat pre^lictions, 'but argues that "the higher ed^jcation^ 
industry might well double or treble in size during the balance of this 
century." Hc^ard R. Bowen, "Higher Education: A Growth Industry?," 
Educati onal Record , Vol. 55, No. 3, Summer ^574, p. 157. 

•Richard B. Freeman, 'The Peel ininq Economic Value of Hi^her_Educat ion 
anJ the^AropriQan Social SystemT Aspen. Institute for Humanistic Seudies, 
W^l p. 8. 

''Alfred C. Jul.iarf and Robert E. Slattery, Open Doors , 
New York, Institute of International Education, 1978, pp. 5-6. According 
to another recent repoft, 256 doctorate-graftting institutions >fi the 
United States enrol led , more than 76,000 non-immigrant foreign students 
•from developing countries in 1977-78. ^igher Educat^ion, Panel, Scientific 
and Technical Cooperation with Develof^ng CQuntries, 1977-78 ,. American 
Council on Education, Washington, D.C., 197^..") ' ^ 
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Alltn darttert's sevifal projections of a^reg^te und'ergraduate 
*enronments,tere pi^ovided in Figure 2>V Figure 3, provided by Ro^ " 
Radner aneKChaVlotte V. 'Kuh, pl'aces the deciine in'.perspectivie by 
comparing their .projection with the extraordinary growth in enwlt- 
ments that took pl ace In the 1950's and 1*960 's. At 'the lowest jjoint 
enrollment is still above any enrollment figure of 1975 or befdre.' 
During the 1960's, "a 50-perCent increase in ^ess than a decade in 

the size of the colleges was accompanied by a more than 100-percent 

• •• • 12 • 
increase in the size of the graduate schools." (In 'fact, between 

* 13 

1960 and 1970 graduate enrollment grew by 153 percent. .) Th6 

♦ 

declining picture of most of the 1980's and 1990's'is especially 

hard for universities after having expanded so e/lormously in the 

''i ' " ■* ' ' 

'\ , - , 

immediate past. 

Other sorts of enrollments also affect the job market for new 
teachers. Figure 4 gives Car^ter's "best guesses" for several kinds 
of enrollment figures over time. 

It is worth emphasizing what Several experts say about the un- 
certainty of these projections— uncertainties that are often by- 
passed in quick statements of the issues, and occasionally glossed 
over in longer treatments. Kenneth Deitch writes: 



Nathan Keyfitz, '>the Impending Crisis in American Graduate Schools 
The Public Interest, Vol. 52,- June 1978, p.. 90. - 

an Cartter, Ph .D.'s anfi the Academic Labor Maf^ket , New York, 
McGraw-Hill, "1976, pp. 74-5. 
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^ Figure 2 . _^ 

' PR^)OECTED FULL-TIM^ EQUIVALENT UNDERGRADUATE 
DEGREE-CREDIT ENROLLMENT TO 2000 UNDER 
FIVE ALTERNATIVES (in Thousands) * 
(Cartter. 1976. p. 67i) 
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(p. 65). For a description of the altneratives ' assumptions, see pp. 55-7 
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figure 4., • CARTTER'S* BEST GUESSES 
F,DR VARIOUS TYPES OF ENROLLMENT OVER TIME 
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What, is in store for enrollment? This question 
brings to mind the answer once given to the question, 
•mat will the stock market do?" The answer— the only 
answer in which pne can have great (/onf idence— was, "It 
will fluctuate." Obviously no one knows for sure what 
will happen to enrallirfent. The range of possibilities 
receiving serious attention contains enormous variatj< " 




Professor, Nathan KeyfUz -declares that the e1t*ans1on or cbntracti||^;-|; 
of higher education' is "anyone's guess" (private conversation)*. 
From* Enrollmen ts to Hiring 

~ . • ' 

The uncertainties become even more pronounced When one tries 

to reason from enrollments to new faculty hires (and from enroll- 
ments to tenured openings). First, we' shall examine some general ideas 
behind the linkage of enrollments "to academic jobs. Then, in the 
context \pf the most recent and sophisticated' aggregate projections, 
performed by Luis Fernandez, Charlotte V. Kuh, and Roy Radner, we 
shall attempt to specify the uncertainties in detail. Projections 
disaggregated by academic field or by type of university dre extremely 

hard to^find. . ♦ . • 

Allan Cartter, Richard Freeman, and others compare the hiring of 

faculty to the demand for investment goods— a "derived deman^d" that 

*1 5 

depends on the rate of change in enrollments. Th^. tenure- system- is 
what makes the age structure of facuKty and the ^^ate-of ^^xp^^sion the 



Kenneth M. Deit(5h, Some AW)ects ^ ttt^ Econpmics of Higher Educatii . , 
Sloan Commission on Government and HigKer Education, p^rocessed, January 
1978. This manuscript's extremely useful. ^ . T * 

^^Cartter, op. cit. , p. f^ichard 6. Freeman, "The Job Market for 
College Faculty," Discuss\ion Paper 596, Harvard Jnstita.te_55f ^Econorpic 
Research, December 1977|, ^p. ^4-28. ^ . 
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important even ifl .the simplest model: student/teacher ratios 
are constant (the usual number ratio 'is 17:1), the number of 
faculty demanded ,is UnearlSr related to a single paraijieter called 
"wages," faculty retirement rates^are constant and can be rej)re- 
sented wit;h a single parameter. Then: ' • . ' ' . ' . 

Total faculty demarvd = (student/teacher ratio) (enrollment) 
- (some constant) (wages ]^ 

In^ymboTs: F . = aE - bW.. New faculty demand is equal to the total 
fai:ulty in time t+1 minus the total faculty in time t less the 
number who retir^— jn symbols, 

r <1 = ^tl - (1 - ^' \ = aE - bW - {1 - X) F^.; 

t u 

where X i5 the proportion of facuU'y leavin^vacademia through 
rietirement or otherwise. " In equilibrium, = ct^ - bW^ andv • 

i ' n ■ • • . ■ ' ^ 

• ■ ^K^^ = a A E - b A W + XF. . ■ ' 

ij^re AE is the change in- enrol Im'ents between the two periods. This 

pimple accelerator 'model makes the demand for new faculty dependent 

pn changes in enrollments. And this is the reasoning behind the 

projections of large fluctuations in new faculty hires in the 1980's 

and 1990's; apart from the decline, instability from year to year is 

pr(i4ected. ^ 
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Before considering some estimates of th,e decline and the . 
instability, 'it is worth emphasizing , some of the key 'parameters 
u§ed to connect enrollment to the demand for faculty: student- 
faculty ratios, (relative) faculty salaries, rates for retirement 

>/af\d "net out-migration" from, academia, the proportion 'of new hires 
that will not haye^h.D. 's, -and promotion- rates . Thus, on top of 
all the uncertainties .of the enrol Imei^t projections, orle now faces 

'* added uncertainties in each of the other parameters." Any single 
projection is rjisleading, even in a fairly simple aggregated fflodel . 
(The effects of aggregating acrosV-all schools, all fields, and all 
scholars also introduces "uncertainty, discussed latdr in the 
paper.) 

Luis Fernandez has recently pVoduced an aggregate model of the 

1 C 

academic demand for^Ph.D.'s till the year 2000. Feriwidez ifses 
updated Census Bureau estimates of age cohorts (1977 Serie^JI), . 

; . • \ - 

along with all of Cartter's assumptions about factors affecting- 
enrollment amofig that cohort, in order to create revised enrollment 
estimates (pp. 14-16). Then, he varies each of the parameters 
mentioned in the previous paragraph, one at a "time, over what he 
\^elieves a "best guess" and two more extreme.va'luls'. Several of 
his parameters, in my opinion, are not varied far enough. And he 
does not provide an over-all "confidence interval" that assumes aVl_ 



4. 



^^Luis Fernandez, U.S. Faculty After the Boom: Demographic 
Projections to 2000 , Carnegie Council on Pblicy Studies in Higher , 
Education, April 1978 (revised version issued November 1978) , processed. 
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the parameters varied, at onceXTK^ result is what r believe . . ^ 
are misleadingly precise and robu;Vesti mates of aggrefldce demand. 

Two/examples of not varying the p^Ar^meters ^ enoiigK are wUh 
citing.. First, .to my surprise at least. Fernandez shows that tn 
1975 even at ^our^-y ear, colleges and univfifsities. pnly^about 50 
percent'of full-time faculty had doctorates.^^ He assumes, without . 
supporting argument, that the highest percentage that could be 
reached by the year 2000 would be 65 percent (Table ,2-8. p. 22); 
and. letting faculty-student ratios also vary, he assumes that the 
highest doctoral faculty-student ratio would reach only 0.036. and 
this by the year 2000. The current figure is about 0.031.. This 
. assumption\eems restrictive. Doctoral wages are likely to 
fall in the 1980's and'1990-s. a time^oV excess supply. One- might 
imagi^n^e thay5 to 90 percent of new.hires at four^year institutions 
would hav^ doctoral degrees, '^ta are not available to enable me • 
to calculate the] doctoral facHil^V-student.'f^atio implied. 

Second. -Fernandez assumes too low an upper .lim'it on what he 
calls "net^Us-'-thaVis. -retirements plus' the net flow of academics 
to Jjfrer Jjobs. His high rate^ /f net quits per year "in the peak 
^year" (assumed to be 1986) are 0.02 for tenuretf faculty and 0.01 
for non-tenured faculty (p. 6^). For the high estimat*. he assumes 
' . that quit rates will rise to that level from assumed 1975 levels of 



^^uo Pctim;itP«; full-time faculty at four-year institutions in 1975 

to hare een 37o"oOO and the number of full-time faculty with dqctorates 

at h institutions to have been 188 561 ^^^^Qr * La^ t^one^ 
fuTl-time faculty with doctorates is 50.5%" (p. 19)-actually. to one 

decinial place it is 51.0%. 



— ^ ' • • (16) ' . 

0.005 anci '0.02V resp«tively-and/questionably, ^^at after 
1986, quit rates will decltne and smoothly fall back to Uhe 1975, 
levels'by 1995, remaining^constant, thereafter. Fernandez offers 

» 

fio support for th^se assumptions. Everyone may have his own 
opinion on this matteif^but Cartter ^nd Freeman have shown that 

"net quits" increase in time^ of a poor labor market for academics. 

■I ■ " 
A m6re usefuj^|ipper bound for the lean years from the middJe 1980's 

to the middle- 1990 's, it seems to me, is J3.03 for both tenured and 

non-tenured faculty. Cartter shows that reasonable variations in 

this one variable lead to projections of new hires differing by a 

factojf of 5 or 6, by 1985 ( op. cit ., p. 170). Again, not having 

the Fernandez data tapes nor his <:pmputer programs precludes a 

detailed examination of changing these upper bounds. 
« 

Enormbus Uncertainties 

Nonetheless* ustng his own bounds, one can construct projections 

I 

that, in my opinion, more accurately reflect the uncertainties. Tables 
1 and 2 and Figure 5 provide a crude depiction of upper and lower' 
bounds on new hires--crude not least because they do not take into 

< 

account the unce^^tainty in enrollment projections alluded to^earlier. 

In constructing Figure 5, I have aggregated the individual effects 
of the variation in Fernandez' parameters, using his choice for "tiigh" 
and "low" values for each vari.able. One aggregation was done by 
•crudely assuming that the individual percentage effects of moving each 
variable'to its high or low value may occur simultaneously. This 
assumes that' the percentage effect of different quit rates does not 



table 1 



PERCENTAGE CHANGES IN NEW DOCTORAL 
1^' . VARIOUS "HIGH". AND "LOW" 



HIRES UNDER FERNANDEZ' 
ASSUMPTIONS 

























• 








Low" NXX) 








4 




i 

"High" 


• 

f+X%l ' 






Hand. 


Non-Tenured 


Tenured 


Promo. 








Promo • 


Tertured 


iJon-Tenurpd 




Year 


Retire. 


Quits 


Quits 


Rate ■ 


DFSR . 


j» Baseline 


,DFSR 


Rate ^ 


Quits 


Quits 


Retire 


1976 


- 0 


+2 


1 


0 


8 


'9,300 • 


7 


'0 


2 


8 


0 




• 0 


1 


2 


0 * 




. 9,200 


7 


0 


' 3 


10 


0 




2 


4 


2 


0 


10^ 


. 9,600 


8 ' 


1 


1 5 


11 


1 




3 


6 


3 


J 


10 


10,600 


8 


1 


6 


12 


r 


1980^. 


4 


9 


4 


1 


11 


W),700 


. 8 


2 


8 


14 „ 


2 


• 


7 


13 


6 


1 


13 • 


9,500 


10 


3 




18 


3 




7 


16 


" 7 


2 


14 


9,300 


11 

• 1 






21 


A 




8 


22 


10 


3 


18 


•7,800 


13 


7 


20 ' 


27 


4 




9 


?6 


13 


5 


20 


^7,200 


15 


10 


24 


31 


• 4 


1985 


12 




18 


8 


. ^6 


5,600 


20 


* 20 


36 • 


42 


6 




12 


33 


19 


10 


26 


5,700 


20 


26 


36 


39 


6 

\f 




9 


22 


13 


9 


\ 21 


.7,300 


. 16 


23' 


25 


27 


A 




8 


16 


10 


7 


18 


8,900 


14 


20 


19 


" 20 


ij 




6 


12 


7 


6 


16 


10,200 


12 


17 


14 


17 




1990 


n 


19 


TO 


8 


23 


5,800 


18 • 


26 


• 20 


28 


5 




19 


?4 


14 


11 


33 . 


3,400 


26 


37 


28 


40 


9 




21 


15 ' 


10 


10 


30 


. 3,500 


23 


36 


• 20 


•30 


10 




,14 


6 


5 


7 


22 


5,100 


17 


23 


10' 


. 16 


7 




. 10 


2 


2 


5 


. 18 


6,500 


13 


16 


-4 


10 • ■' ■ 


5 


1995 


. 8 


+1 


0 


4 


17 


6; 000 


13 • 


15 




9 


4 




7 


0 


0 


3 


15 


'8,300 


11 


n 


-z 


0 


3 




5 


^0 


0 


2 


13 


10,500 


10 


9 


-2 


0 


• 2 




4 . 


0 


0 ■ 


1 


12 


14,200 


10 


6 


-2 


0 


. 2 




• 3 , 


Q 


+1 


1 


13 


>.5,000 


• • 10 




-2 


0- 


2 


2000 


3 


0 


+1 


2 


13 


1^,7Q0 


10 




-2 


0 


2 



FRir 
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Note: All figures have been rounded, DFSR - doctoral faculty-student ratio. Promo, rate = rate'of promotion to- tenure, 
TeSnured quits - estimates of net outflows of tenured faculty through retirement or leaving academia." Non-tenured c|uils 
are defined correspondingly. Mand. retire. = estimates of the effect*of dif^ferent university reactions to the chann^ in 
the mandatory retirement age (the "high" estimate assumes that the effective pattern of retirement 1s not changed from 
the current one), ^ All assumptiorvs and estimates are Fernandez* , Note that uncertainty i« enrollment figures is not 
included here, . ^ • L 



•Table .2 



COMBINFD "HIGH" AND "LOW" PROJECYlONS OF NEW OOCTORAL 
HIRE'S BY^FOUR-lfEAR ACADEMIC INSTITUTIONS 



Additive 



I 



1976 



1980 



Low 

Estimate 

8,600 
.8,100 
7,JD'0 
8,200 
7,600 



Combined 



(Lov^) 

1 r 



Multipiicative 



'MuUiplicativd' 



(Hiyh) 



Additive 



- 7 
-12 
->8 
-23 
-29 



1%5 



6,700 
5,000 
3,000 
1.900 

0 



-40 
-46 
-61 

-73 
-100 



1.990 



0 

1,900 

3,eoo' 

^"5,400 
1,700 



-100 
-74 
-59 
-47 
-71 



1995- 



' 0 
500 
2,300 
4,100 

4,3C0 



-101 
-86 
-54 
-37 
-28 



.2000 



Source: 



6,?00- 

8,';oo 

11,800 
12,600 
,12.900 



-25 
-20 
-17 
-16 
-18 



Low 

Estimate 



8,600 
8,100 
.8,000 
8,400 
7,900 



/ 



6,200 
5,700 
4,000 
3,200 
1,800 



1,800 
3,200 
4,700 
6,200 
2,700 



i;ioo 

1,300 
2,800 
4,400* 
4,400 



6,400 
8.500 
11.900 
12,700 
13,100 



Combined 
Low {%) 

- 7 
-12 

-17;. ' 
>. -2) 
-26 



r 

Basel ine 

9,300 ■ 
9,2Q0 
. 9,600 
10,600 ' 
10,700 



tomb in ed 
High {%) 



18 
21 
28 
31 
38 



High 
Estimate^ 

ii,'ooo 

11,260 
12,300 
14,000 
14,800 



Combined 
High {%) 



17 

^\20 

4 



18 
28 
34 



-34 
-39 
-^49' 
-55 
-69 



9,500 
9,300 
7,800 
7,200 
5,600 



53 
66 
92^ 
114 
195 



14,^00 

15,400.. 

14,900 

15,400- 

16,500 



45 
54 
71 
' 84 
124 



-68 
■-56 
-47 
-39 
-54 



5,700 
7,300 
8,900 
10,200 
5,800 



203* < 

136 

101 

'80, 

140 



17,300 
^7,200 
17,900 
18,400 
13,900 



127 
95 
76 
63 
87 



-68 
-62 
-44 

-33 
-26 



3,400 
3,-500 
•5,100 
6,500 
6,000 



237 
187 
96 
57 
49 



11,500 
10,000 
10,000 

io,ato 

8.900 



140 
119 
'73 
48 
42 



-23 
-19 
-16 
-16 
-16 



8,300 
10,500 
14,200 
15,000 
15^700 



24 
20 
17 
15 
13 



io,aoo 

12,600 
16,600 
17,300 
17,800 



23 
19 
16 
15 



1 

Author's computations based on Table 1. 
not included here. 



Note 'that uncertainty irr enrol Ireent figures 



IS 



High 

Estimate 

10,900 
11,000 
11,300 
"13,600 
14,30ff 



. 13,800 
14,300 
13,300 
13,200 
12.500, 



12.V00 
14,200 
15,700 
16,000 
10,800 



8,200 
7,700 
8i300 
9,603 
•8,500 



10,200 
^ 12.500 
16,500 
17<?00 
17,800 



18,000 



15,000 



12,00e 



9,ooa 



6,000. 



3.000 . 




— ■ hi^h multiplicative 

— » high additive 



-Fernandez baseline 



— • low-multiplicative 

— ■ low additive 



1976 



1980 



1984 



t 1988 



T992 



i 



Viaure 5 NEW DOCTORAL HIRES AT FOUR-YEAR INSTITUTIONS: fMGH.vLOW. AND BASELINE 
* PROJECTIONS USING FERNANDEZ' DATA 

Note: The variability represented here does W include uncertainty in enrollments. 
Calculations and graph by author; # , • 
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.,' ■ • ■ • . , ■ 

depend on the percentage effects of different doctoral student- 

i # ■ . ■ .,- 

faculty ratios. For example, consider 1991. If, as Ferrfandez - 

posits, '28' percent more Ph.D.'s are hired when tenured faculty 

quit rates are "high" rather than "medium" J><^ '79 )^an^ if 2,6 percent 

more Ph.D.'s are hired when the doctoral faculty-student ratio is 

"high" rather than "medium" (p. 38),'^hen t>ie effect of both being 

high instead of medium is assumed to be 1.28 x 1.26 = 1.61, or 61 

percent more hires. Such adjustments were made for all th6 

parameters that Fernandez varied singly, and the results are the 

18 

high and low multiplicative projections. Another aggregation was 
done by simply a;lding the pjercentage effects rather than multiplying 
tjiem: these are the high and low addittve projepl|j,ons . 

figure 5 shows more accurately than any of Fernandez's graphs 
just how uncertain the projections are (contrary to his claim that 
they are "fairly robust," p,. 4). When one adds to this result the 
fatt that this projection f^sumed no uncertainty in enrollment rates, 
one appreciates that ev^n fairly s.imple, aggregate projections yield 
"enormously different numbers. This is, I believe, an important lesson. 
Problems of Aggregation 

♦ 

After spending this effort on an aggregated model and ascertain- 

■'i 

ing its large uncertainties., it may be frustrating to the point of 
of depression to note that, by aggregating and by ignoring ^ 



\ . The assumption of independence may be criticized for variables like 

. "tenured quit rate" and ■ "non-tenured quit rate." However,, this does not 
ne?es^sari>l^ affect'the procedure employed here. The upper bound may stiH 
be precisely the case when both are high, and an estimate of the effect 
' of toth being high may plausibly be by aggregating the two effects in 
the multiplicative way descr,ibed in the text. In ttie absence of Fernandez 
detailed pdel, this crude aggregation of uncertainty iS perhaps the best 
way to indicate the lack of robustness in his projections. 

. • 29 
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many market responses, the model introduces further inaccuracies 

. .. ■■r^--""" 19 

"and biases of unknown size. If is worth^stressing a few of them. 

First, aggregate models like his and Cartter's group over 
fields. Yet, it is known that 'labor market conditions,- on both 
the dejnand and supply sides, are dramatically different in, for 
example, physics and history. (More on this point below.) 

Second, the i^odel assumes that what happens in one four-year 

college or university iswhat happens in another. "Since our 

figures are aggregated over all four-year institutions, most insti- 

tutions must be decreasing their staffs" (p. 33; strictly, Fernandez 

should say "all"). Fernandez admits:.: 

(T)here is no reason to believe that our aggregating 
over the diverse array of types °of institutions— each 
with different growth patterns, age distributions of 
faculty, mixtures of teaching and research faculty, " 
links with non-academic employers, .concepts about 
tenure, preferences for new doctorate faculty versus 
' experienced non-doctorate faculty, etc.— introduces 
only "second-order" erfor (p. 145). 

Mor^e likely than uniform behavior is, say, 200 universities with no 

drop at all in enrollment and another 200, perhaps mostly small 

colleges, goin§ out of business altogether. This alternative. to 

an equal -si zed cutback at each school has quiter different implications 

20 

for tenured "quit rates," faculty-student ratios, time to tenure. 



^^At the beginning of Appendix 3, Fernandez says, "Once we are confident 
that we have done as careful and accurate job 'of inferring the likely 
consequences of a world operating as we have posited it , we can go on 
to the more formidable task of criticizing and amending our simplifica- 
tions of reality" (p. 145). Unfortunately, the monograph never does 
go on to that task. 

^^Fernandez cites Radner and Miller, who showed "significant correlation 
bGtv/een institution characteristics (i.e., the fraction of faculty with 
doctorates, the quality of the gradua^program, and a\?erage faculty sal 
and the student-faculty ratio" (p. 17; Roy Radner and Leonard S. Miller. 
Dflpiand and Supply in U.S-. Higher Education , New York, McGraw-Hill, 1975) 
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and the attractiveness 'to new entrants. of the available jobs. 

Third, the differential quality of new Ph.D.'sis ignored. 
As Fernandez puts it: "In the terminology of Markov theory, we 
are 'lumping' over quality" (p. 128); As discussed below, this 
strong assumption needs to be broken ^lown before the academic 
effects' of a hiring cutjDack can be evaluated. ^• 

y Finally, the model assumes what seems to be rigid and short- 
sighted behavior on the part of colleges and universities, as well, 
as by the pursuers of new teaching jobs. Radner and Kuh make much 
of th^nstabi lity in the number of new hires per year; which is 
driven in their model and Fernandez' by fluctuations in the birth 
rate. They call for a federal program tcf smooth out the demand (as 
we shall see later in the paper). To obtain such fluctuations', 

universities must be assumed to act myopically, without regard to 

*** , 

any estimate of irext year's job openings. Universities must be assumed 
not to vary faculty-student ratios in response to the short-term 
jumps, leaving all the fluctuation on the hiring side.' Ph.D. 

A ■ " 

students must be'assumed not to. postpone or advance their degree 
date based on larjpe year-taryear shifts in the market. And the term 
"Icrst feneration " may incorrectly lead readers to infer that a new 
Ph.D. whO;is not hired immediately upon graduation will be lost to 
the academic market forever". But the person not hired 7^ a lean 
year like,J986 or 1992 may simply wait another year or two, when, 
according to the pr'lojections, the need for new Ph.D.'s should be much 
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greater. The result of foresight among unilkgjsgjj;^ official's, doc- ^ 
^ torj^l students, and new Ph.D.'s should be a much smoother curve for 
new hires than Fernandez, .Radner, and Kuh posit. (Insofar as much • 
of the worry represented in Radnor and Kuh's analysis pertains to 
fluctuations in demand, more realistic assumptions, and active steps 
tb educate universities about yftar-to-year swings in enrollment, may, 
lessen it.)^^ . • • ' 

» 

Before leaving Fernandez' projections, it is worth citing his 

' 22 ' 

aggregate estimates of the number of tenured openings.' Table 3 
rounds off the J'igures given by his baseline assumptions.' Notice, 
too, how. the probability of obtaining tenure varies over time. These 
are the only projections of tenured openings I could find in the (aub- 

. e 

. . .i 

lished literature. It should now go without saying that they are ' 
subject to large uncertainties: retirement rates, swings in student 
interests, enrollment rates, and so forth. 
Disaggregated Projections 

ProjeGj^ions^ disaggregated by field(/or type of institution are rare. 



Sever^Tresearchers are working on this problem, but I have seen no 
sucli pt'Ojections to date. 



■ > ^ • ■ ■ ^ 

fh'is observation is not weakened by the fact that, in the boom years 

of tihe T960,'s, and before, hiring did show wide swings from year to 

'• year. ^ Beiiiavior- in a decline, especial ly" when aided by prior information 

about, the year*ly f lyctuations, need not be, so erratic. 

2-? * • ( ' ? 

Fej^nandez, op. cit ., p. 32. , . 
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Table 3 



THE FLOW OF YOUNG DOCTORATES- I|ITO. THE 
TENURED RANKS AT FOUR-YEAR INSTITUTIONS 



Year 


Non-Tenured Faculty 


J 

Promotion Rate 


Newly Tenured 
Faculty 


1976 


59,000 


0.19 


11,000 


•1980 


50,000 


- 0.14 


7,000 


1985 


36,000 


O.lp 


4,000 . 


1990 


37,000 

* 


0.12 


4,000 


1995 


32,0d0 


0^14 


4,000 


2000 


61,000 


0.10 


6,000 ' 


Note: 

> 


Fiqures rounded from Farnandez, op. cit.. 


Table 2-15, p 



Chri^toph von Rothkirch has recently completed a fixed-coefficient 

■or • ' 

model disaggregated by academic area. It does not, however, address 

the question, of the market for new doctorates.. What makes it worth 

mentioning are the difficult,' perhaps inherent problems of making 

disaggregated projections in times of change and in the absence of 

sufficient data. 

4 

At th^ heart of his model are two assumptions:- (1) First-year 

t - 

graduate enrollment w,ill develop according to alternative II in Cartter's 
aggregated "market response model" and (2) the choice of field land rate's 
of degree completion will "asymptotically" follow the trends effective 



i 



Fie.ld Disaggregated Analysis and Projections of Graduate Enrollment 
and Higher Degree ProJuction , Carnegie Council on Policy Studiea in 
Higher Education, October .1978, processed. . ' 
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P (^5) 

I ' ' ' 

•from 1969 to 1975 (p. 31). Von Rothkirch is properly cautious in 
his confidence in such extrapolations, especially beyond the next 
few years. (^^Perhaps not surprisingly, given his b^84&vassumptions, . 
von Rotbkirch's extrapolations "confirm hypotheses already raised in 
global models'" (p. 43), although "(d)isaggregation with respect to 
academic fields is especially necessary if a,4nodel is used for the 
evaluation of policies and the analysis of policy impacts" (p. 3). 
Von Rothkirch's extrapolations- are not fully consistent with a market-^ 
based model, which has students select fields and' complete degrees 
strictly according to the relatiVe. economic rewards of doing so. "As 
a possible explanation for these Yindings we already mentioned students 
concern about actual problems of 'their physical and social environ- 
ments" (p. 43),: students study subjects that are academically interest 
ing or socially useful, as^well as considering profitability. "This 
hypothesis is, of course, to be tested by means of a disaggregated 
model," the monograph concludes in its Ust sentence (p. 43). 
Conclusions Concerning the Projections 

The admirable energies of these researchers have provided an 
important lesson. Projections of labor market conditions are extremely 
difficult to'produce and, upon completion, almost inevitably contain an 
enormous^ amount of uncertaj^nty . This point has been^made repeatedly 

in assessments of previous labor market projections for scientists and 

24 

for teachers, as well as. in evaluations of the state of the art. 



For example, see Anthony Pascal, -ed.. Policies for Mid-Li.fe Career 
Redirection , The Rand Corporation, 1975. , . 
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I 

This is. not a plea for agnosticism. The argument can be made 

that^ihe labor market for Ph.D.'s ma^- show a dramatic decline over 

the next twenty years. The ques^tion then must be asked, "What • 

would the effects be?" Interestingly but perhaps not surprisingly, 

much jnore- attention seems to have bfeen paid to estimating the number. 

of hiVes, as compared with analyzing why and how such a decline would 

• •« 

hurt. 

AnMmplicii: line of reasoning behind many of the expressions of 
concern runs something lik^ this: 

(1) Research, especially so-called "basic" research, is a public 
' good. So, perhaps ,is the "health" of America's university 

system. ■ 

(2) A decline in faculty hiring, especially of young people, 
will harm research and/or will harm the health of American 
universities. 

(3) Universities cannot (will not) act effectively to alleviate 
that. harm. 

(4) Therefore, governmental action is prima facie justified. 
This is what I will call the "strong argument" for governmental qoncern 
The logic seems straightforward, but, both conceptual complerXities and 
empirical uncertainties abound. The next sections of the paper attempt 
to analyze them* . 
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Less than 40 years agB the science-government relation- 
ship underwent a radical- clange. It may be on the verge of 
changing once again, as tH^ principle of government support 
of science— mainly in the|-"uniyersities— comes under increased 
scrutiny. Even ff it doies change^ we should nxjt forget the 
resilience of American science, which* moved from obscurity to 
the front rank in scarcely two generations. 

The tangled subject of 'university research a$ a public good is 
explored in' a number of recent documents. There is no need to ' 
recapitulate here what others have said on this interesting and 
difficult topic. ' . ' ^ 

Several distinctions may be useful to raise nonetheless. First, 
it is more difficult to make the "public good" argument for basic ' 
research, in fields like educatior^ and the social sciences than it is 
in the hard sciences— and the else for history and the scholarly 
humanities may be harder still. Professor Ernest May » for example, 
explains that progresis in the humanities and the sciences is conf- 
parable "only in very unimportant respects." In science, knowledge 
quickly becomes obsolete, but history is not easily superseded; a 
"lost generation" may not therefore imply lost knowledge. May believes 



Dr. John Holmfeld, Staff Member of the House Committee on Science and 
Technology, Wilson Quarterly , op. c.it ., p. ,81. . - 

^^See, for example, .the recent Rockefeller Found^ion monograph" 
Coming to Our Senses , and my "Justifying Basic Research on Education," 
Minerva , Vol. XVl, No. 3, Summer 1978'. 
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it is hard to'*make a strong case in Congress for public funding of 

27 

research in history and the humanities. The argument that some' ■■ 

minimum numbej; pf American historians is necessary to preserve or 

to transmit a field is possi^^e, but it,must consider the preserice 

h 

of scholars abroad and somehow define what "preserving" and "trans- 
mitting" mean. 

Second, although American universities have enjoyed a "golden 
age" of growth and expanded funding, it isi according to experts, 
difficult to say that the quality of American science and scholarship 
grew proportionately. Among other i-ssues^ entering this difficult 
area would invojlve detailed citations of the attainments of scientists 
from other countries, who, despite lesser numbers and lower' levels of 
funding, often have proportionately greater success. 

Third, ^one must explicitly face the question of the losses if 
there were a. temporary decline in science ^nd scholarship. nationwide. 
One question is the resilience of the- scientific and scholarly 
apparatus. One historian of science believes it is quite robust. 

s 

"If there were a crisis," he explained in a private conversation, "it 
would be remediable rather quickly." He* cited the example of chemistry 
in Germany in the 1880' s and the period after World War II., If there 
were a decline in the 1980's and 1990's, it would be fairly easily 
reversible. These assessments are bound to be controversial, but 
simply to assume the contrary would seem unwise. 



77 

Private conversation. 
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. ,.IV. . '. • 

On the wbole I believe that I may, without fear of con- 
tradiction, affirm this, that of 'the good books now extant 
in the world. more than nineteen-twentieths were pub.lished 
after the writers ha<i,attained the age of forty. If this- 
be so, it is evident that the plan of my noble friend is 
framed on a vicious principle. For, while he gives to 

' juvenile productions a very much larger protection than ^ 
they now enjoy, he doiis^comparatively little ftr the works ' 
of men in the full maturity of their powers... 

^- ' ■ " • 

. A decline in "the-hiring of new faculty could have several effects 

.4 

N)n research. (The possibile other effects on the "health" of colleges 
and universities are discussed below.) 

First, there is what might '"be called the pure numbers effect : 
as a factor of production is cut back, output declines. The issue 
is the amount of productivity lost; in particular^ can one assume, 
as many current ^rgum^nts seem to do, that cutting the number of new 
Ph.D.'s (or te|tal faculty) by X percent reduces research outijut by 
the same percentage? Wha.t would be the loss? . . < ' - ~ 

Second, one must consider a quality effect . As the number of 
openings— perhaps especial ly,\the number of career positions in 
universities— declines, do the ^ry best young people avoid the field, 
even perhaps to a greater extent th^n their less able contemporaries? 

Third, one must evaluate the research jobs credited as well as 
those lost. Research and teaching are, to an extent, joint products. 

\ 

^\ord MacauUy, "Copyright. II," Speech of April 6, 1842, in 
WacauUy, P^ose aiid Poetry , Cambridge, Harvard University Press, 
1967, p. 749, The rest of the quote is supplied later in the text. 
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and outsider funds buy some of the research. If teaching jobs are 
cut back but research funding remains constant, new research oppor- 
tunities win be created. A constant demand for research will 
create a constant supply'of research effort. The empirical questions 
are: Where will that^ew effort be located, and what will be gained 
and lost from its new location? Here enter a number of important 
questions-, including the synergy between teaching and research, and 
the idea of "critical niass." . . - . 

Fourth, 'there is the vintage effect , the idea thajt, in academia, • 

^oiinger is better/. Young scholars and researchers may contribute more 
> * - . 

to research than older ones, either by toeing more productive and 

creative or by filling lower-status university roles 'and thereby . 

enabling their elders to pursue their research more productively; 

Evidence on these points is seldom adduced in the literature 

pertaining to our problem." Indeed, in many cases these considerations 

are entirely neglected. ^ 

The P ure Numbers Effect ^ 

■■ y 

The pure numbers effect can perhaps best be approached by beginning 
with some ideas of elenj^ntary'microeconomics. Jhe usual assumptions 
regarding production processes suggest that an X percent cutback 
in a factor of production will lead to less. than an X percent cutback ^ 
in output. There are some constant complementary factors of production; 
there are decreasing reVirns; and, in science, the sociology of 
simultaneous discoveries contains the Wesson that ideas are often ripe. 
If one^sctentist does not make a certain discovery, another one soon will 
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. Beyond microeconomics, an even stronger argument still may 
be made, based on the work of Derek Price and Jonathan and Stephen i 
Cole;^^ Jhey contend that in the fields of , the natural and social . / 
science they have studied, 'important di'scoveries are ve»^y dispro- 
portionately made by ;the very top researchers. For example, in 
many subfields, the top 2 percent of researchers produce .25 percent 
of the research, and their (jutput is also of higher quality. The • 
evidence is quite overwhelming, and-^ch findings 'have been repli- - 
cated by many studies in -many fields. Therefore, If the very best 
remain ^nd weaker scientists are not cut back, ttie loss*in research 

30 

output might be minimal. 

Apparently, this line of reasoning, althpugh based on undeniable 
evidence, is not cogipletely accepted by many scientists. There are' 
conceptual problems in ever assessing the argument empirically. It. 
is nearly impossible to partial out the. independent effect -of a few 
scientists on a field, since it can be argued that their accomplish- ^ 
ments rest on the science that others, including the less, able, produce. 
According to Professors Gerald Holton and I. Bernard Cohen, many 
practicing scientists do not believ6 in the strong form of the Price- r . 

Cole & Cole argument (private conversations). Indeed, Professor 

-v^^ ■ .... 

^^For example, Derek de Solla PrirerLittle Science. Bi^ Science, New 
York, Columbia, 1962; Jonathan R. and Stephen Co le Soci a 1 StraprfTcgtion 
in.Science , Chfcago, University of Chicago Press, 1973; Cole and Cole, 
"The Ortega Hypothesis," Science , October 27, 1973. 
^^If the research funds going, to thdweaker scientists who leave were 
granted to the stronger ones who remain, it is theoretically possib § 
that total research output woul d "^increase. This prospect is unlikely. 
More believable is the proposition that many college and university 
teachers do absolutely no research, so that if they left academia (or 
were not hired originally) the loss to research would be zero. 
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' I. ■ u 

•, ■ * ^ 

.. .Jonathan Cole, jn a private conversation, said that evjph he is" 

•' '' <^ 

• -now "less- certain" dbout the implicatipos of his research.. . ^ . 
Well short of proposing vthat a few people carry a fifeld. However, 

\ we must certainly recognize enormous differences in productivity 

.among scholars; and the most protJuctive' tend to congregate in. the ^ • 

* • 3"! 
top one hundred (indeed, in th'e.top twenty) major research universities. 

^-^The effect of a cutback in faculty therefore will depeTrt on who ar^.cut, 

• ' rather than simply how many. To my knowle'dge, there, are no models of 
our problem that explicitly state that the least productive schools 
(or the .least productive scholars) wou.ld'4)e the most likely to be 
victimized by the decline. ,It'is true that, the existence V)f tenure 

•* 4j^1stricts the ability of a paHicular university to subsftitute high- • 
^caliber new tatentJfor older spent bullets. But insofar as university 
.hiring, stresses 'research quality as a- major criterion, employment problems 
are- more Iii{^y ^to fall on the least productive scholars and scientists, 
Research oOtpu^will go down by a cons'iderably smaller proportion tban 
. a decline manpower (of the magnitudes we are considering). 
The Quality Effect , , ' 

, Raising -the issue of "quality brings us to a second point, which" 
contain^ ''^ numtjfer of interesting aspects. How will the very best 
potential researchers react to the tightening labor market for academics? 
^is question immediate.ly leads to se\)^ral others,, • Do future Ph.D.'s , 

Tl 

See, fer example, Deitch, op. cit ., and Rese£\rch Universities in the 
National Interest (a report from 15 university/presidents) , New York, 
• The F.orW Foundation, December 1977. (This report came out of the S(?ven 
' ^ Springs. Conference, Seven Springs, New ^rk.) 
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in general respond to labor market conditiori^? Are pther labor 
markets besides academia important in the diecision to pursue a 
Vh.D..— for example, the market for scienf^s'ts in industry and }bvern- 
ment? -Do the -very best beh'ave as the others do? And can universities 
fdentify the very best,' so that cutbacks iii slots may not lead to a 
proportional cutback- in the very bes-t? An outline of some of the 
evidence pertaining to these difficult questfons may be useful. 

Richard Freeman, in several works afready cited, has argued that* 
the labor market for Ph.D/s tfoes obey market forces, although with 
lags and imperfectly. Future students he^niaintains, do seem to act 
somewhat as if they calculated the economic returns before ic idina 
whether and wha* to, study. However, von Rothkirch, in the monograph 
discassed above, argues that market-base^models cannot explain the 
choice of graduate fields observed in the 1970's; Tables 4 and 5 
provide some raw data on graduate. enrollments and Ph.TJ. 's awarded over 
time for various fields. Xable 6 ^ives the latest enrollment data. 

* 

Table 7 -shows the number of graduate record examinations taken 

at various points in the past, decade in certain 'fields-. The decline 

in the 1970's in aJl fields except bitlogy is notable. But the supply 

of Ph.D. ^jS has varied >4ss in some fields that are dependent on the 
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declining academic market than in others that are not. Table 8 , 

« - . , . ' . . • \ 



TtTj ■ , 

Qn the dramatic decline in graduate enrollments in physics, see 
Richard Freeman", "Suppfry and*Salary Adjustments to the Changing Science 
'Manpower Market: Physics," American Ecqnomic Review , Vol. 65, 
March, 1975. Cartter observes that "stutifents ih humanistic disciplines 
are probably the least welf inf-orm^, and perhaps the least market 
responsive" ( op.- cit . , p.' 244). . , 
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• Table 4 

FIRST YEAR GRADUATE ENRoiuiEHT (FGE), BY ACADEMIC FIELD 





I'sfO)" 1961 


1962 


1963 


196U 


JGRC 


2169 


2175 


2U05 


2167 


2877 


ARCH , 


798 


y70 


9G2 


108'4 


• 1272 


BIOl 


7098 


7612 


8176 


9750 


11821 


BUSU 


177U6 


19139 


20921 


2'46«46 


32909 


com 


828 


. 956 1082 


1300 


153«4 


CPSC 


0 


0 


— 0 


0 


«42U 


EDUC 


7099U 


80907 


89935 


97773 


106237 


ENGN 


19915 


21532 


2'40'47 


27355 


302U5 


ARTS 


5915 


67«42 


7«455 


8667 


.10163 


HLTH * 


35U9 


3'480 


3607 


•4063 


•4587 


LAW 


• 1183 


1305 


1683 


1896 


22'43 


LTTR. 


•12916 


^876 


16917 


20557 


2'4U2'4 


*MATH 


. 71493 


783D 


"^97 


10021 


11830 


PHYS . 


12225 


12180 


1322G 


1«4C25 


16123 


PSYC 


552L 


5655 


6252 


70'42 


.7678 


PUBL . 


«4'456 


«4872 


52'42 


6121 


7552 


SOCS 


IB'417 


201«40 


21690 


252 3f. 


31338 


PfiOF 


3825 


• '4219 


t4665 


5065 


10369 


OTHR 


2152 


3002 


■ 3305 


3Wiaj 


U182 


TOTL 


197180 


217492 


2U0'468 


270839 


317808 



1^5 1966 1967 



1968 

'^33'46 
2108 
1U875 
•♦995«4 
2<45U 
2622 
170131 
3U«438 
16102 
11 UO 
2379 
33628 
13239 
10825 
106«45 
10236 
39628 
15616 
12908 



1969 1970 1971 1972 1973 197U 



3295 
1551* 
13608 
383U5 
17U6 
. *5H3 
120691 
32512 
12262 
527U 
2300 
28<f28 
.12959 
16780 
8765 
8572 
352«43 
11258 
•4715 



3232 
1719 
1U2Q0 
U0555 
2256 
1U87 
125599 
32278 
12756 
5r.82 
2033 
296«45 
1262'4 
16509 
8«453 
8317 
35525 
12572 
532'4 



3285 
1900 
1>»87«4 
•♦6110 
2902 
1966 
1518U1 
3373«4 
15058 
56U«4 
'2120 
33328 
13153 
17239 
10130 
9812 
395'46 

1«4«462 

10862 



379«4 
2779 
16285 
55716 
2662 
U09U 
180971 
36626 
17387 
7522 
2215 
• 35532 
137«48 
16789 
12200 
11'421 
U«4331 
15623 
1«4678 



U?05 
3322 
172U5' 
6V5U5 
3786 
5026 
1917U8 
35'477 
' 18696 
8270 
2183 
36886 
13601* 
17360 
1'4262 
1232'4 
U773'4 
15017 
191»48 



5243 

3515 
19042 
66392 

■ 3997 
4921 

199288 
305«45 
1'4527 
12738 

, 2165 
■ 38727 
11996 
IWb 

•ia75'4 
16 3^0 
•45305 
177U3 
15208 



5659 
U224 
19995 
66595 
U377 
S12S 
197255 
28501 
^15936 
15065 
25«42 
371*59 
11261 
15333 
15679 
18806 
«4351»4 
17839 
15761 



5696 
U970 
19991 
69639 
5091 
5279 
215653 
29763 
17012 
17037 
2703 
3'4763 
97«46 
1'4693 
16219 
22013 
U2608 
19665 
113*40 



6575 
55&U 
^2069^♦ 
92265 
5699 
6392 
22M751 
3091«4 
17303 
19078 
21'99 
3U306 
9U93 
1«*5«43 
17270 
26793 
U1262 
20723 
11891 



U9'4363 5?783U 528151 539995 561860 597695 



Source: von Rdthkirch, 1978, p. 14. 



44. 



45* 



^3 



ERIC 



ft 



(35) \ 



Table 5 



PH.D.*S MAFDED, BY FtELD 

s s s 3 X t: s s s s s 5 s ^ « a s x 3 3 s s s s s s s: S 3 3 s 





1955 


1966 


1967 


1368 


1959 


1970 


1971 


1972 


1973 


AGRC 


588 


637 


6U8. 


699 


823 


1086 


971 


1059 


330 


AHCa 


13 


18 


20 ■ 


30 


35 


36 


50 


58 




BIOL 


2097 


.2256 


278U 


3051 


3289 


3GU5 


3G53 


36 36 


3uun 


DUOtw 






■T "T 


533 


603 


810 


902 


932 


3S3 


coy,H 


90 


100 


aio 


115- 


-120 


1U5 


111 


139 


175 


CtbC 








OH 




JL z r> 




1 QG 




EDUC 


305 3 


3529 


"4079 


U829 


589U 


6398 


701^1 


731U 




ENGN 


230U 


261U. 


2932 


3377 ' 


3581 


3G38 


3671 


3U92 


33U' 


ARTS 


U76 


■ SOU 


528 


68U 


73U 


621 , 


572 


G16 


5SS 


HLTH 


251 


250 


2U3 


283 


357 


U56 


UU2 


'•- 6U6 


5"VS 


LAy 


29 


"27 


36 


18 


35 ^ 


20 


UO 


,37 


27 


LTTR 


15U7 


1791 


2122 


2321* ' 


2595 


3197 


3i*30 


37U5 


355G 


MATH 


782- 


832 


9U7 


1097 


1236 


1199 


1128 


1068 


1031 


FHYS 


30U5 


3U62 


3593 ' 


■3859 


"4312 


U390 


U103 


U006 


jg;3i 


PSYC 




1231 


. 1268 


1551 


1668 


17^ 


IhSl 


2089 


?33? 


PUBL 


»6U 


GU 


77 


90 


131 


178 


?.\\ 


219 




SGCS 


2152 


2522 




31SU 


3792 


- 3803. 


'+233 


U3?3 • 




PROF 


273 


278 


337 


327 


393 


147U 


GC3 


933 




OTHR 


2U 


31 


2'* 


73 


'55 


91 


155 


199 




TOTL 


18237 


2GG21 


22f0.8U 


2ei89 


298GG 


32107 


33'3"0 


3U,77'7 





PH.D. PERCENTAGES, BY FIELD 



19G5 



19C6 

3^09 
0.03 
10. 9U 
2.12 
G.U8 
0.18 
17.11 
12.68 
.2.«U 
1.21 
0.13 
8.69 
U.P3 
16.79 
5.97 
0.31. 
12.23' 
1.35 
0.15 



1967 1958 1969 1970 ' 1971 



1972 



AGRC 
ARCH 
BIOL 
BUSN 

com 

CPSC 

EDUC 

ENGN 

AKTS 

RUTH 

LAW 

LTTR 

HATH 

PHYS 

PSYC 

PUBL 

sacs 

PROF 
OTHR 

TOTL 



3,22 
0.10 
11.50 
2.12 
f.U9 
0.00 

ie.8G 

12.63 
2.61 
1.38 
0.16 
8. "+8 
U.29 

16.70 
5.7»J. 
0.35 

11.80 
1.50 
0.13 



2.81 
0.03 

12.06 
1.93 
0.U8 
0.22 

17.67 . 

12.70 
2.29 
1.05 
0.16 
9.19 
U.IO 

15.56 
5.U9 

0. 33 
12.30 

1. ue 

0.10 



2.G7 
0.11 
11.65 
2.0"+ 
O.UU 
0.2U 
18. UU 
12.90 

0.07 
8.87 
U.13 

1U.7U 
5.92 
0.3U 

12.16 
1.25 
0.28 



2.76 
0.12 
11.01 
2.02 
O.UO 
0.36 
19.73 
12.33 
2.U6 
1,20 
0.12 
8'. 6 9 
U.IU 
lU.i+U 
5,58 
O.UU 
12. .70 
,3U 
1.18 



i. 



3.38 
0.11 

U^,35 
2.52 
0.U5 
O.UO 

19.93 

11.33 
1.93 

, 1.U5 
0.06 
9.95 
3.73 

13.67 
5.55 

0. 55 
11. 8U 

1. U8 
0.28 



2.31 
0.15 

10.3'5 
2.70^ 
0.33 
0.50 

21.10 

11.00 
1.71 
1.32 
0.12 

10.28 
3.38 

12.30 
5.6U 
0^63 

12.6.9 
1.82 



3.05 
0.17 
10. U6 
2.68 
O.UG 
0.56 

;1.03 
O.CU 
1.77 
1.86 
. 0.11 
10.77 
3.07 
11.52 




/ 



0.U6 



2.58 
0.57 



2."S 

10.17 
2.31 
0.52 
0.S9 

21. ^.G 
9.73 
1.73 
1.71 
0.08. 

10.51 
3.05 

10.70-, 
G.^1 
0.68 

12.68 , 
2.85 
0.58 



100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 



Source: von Rothkirch^ T978, p. 16. 
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Tat)le 6 

JGRADUATE ENROLLMENTS, 1977-78 



Total •oroitm«nt / 
HightSt ©Hiring nuufOi Otgrtf 
PuMi:C intlitutiont 61,436 
Phvvtt mttltuttont ^.162 
TrtH tQ.m 



Highwt o««rinfl D. dtgrot 
Public mstituliOAt ■ 114.619 
I Pn vatt r.fttitulKKit 20 1 1 6 
jTotai 35,004 

I 

I Alt pulMic tnttitutiont 166.325 
Ail pnvate mstitulionc 29777 



Grand lotal 



195.602 



-56*^ 



-0 7»< 

-3 7^ 
- 1.2*. 

2V 



FirtMim« tfiroltm#nt 
Higritft ottormg matta< a dapftt 

Pubhc inaliMJonfc .. 6.566 +2 3% 
Pnvata JnaliMKXia . 2.413 -28.6% 
Total 10.999 -6.6% 



•fO.8% 

-1.1% 
♦ 0.5% 



HighMi oNariofl Ph.D. <laya« 
Public tna(itu(k)f«i 20,166 
Privatt tnaiiMioot . 3,910 
Total 24 096 

AM public inatitu««of>t 26.722 - +J 3% 
AM prh^ata kisWuttona 6.323 - 13.9% 

OrandWat 35,096 ~ t 6%|a0.249 -2.t% 



» 

tUmmmm tim^^f^M^ 9 tim9m Inflnaariwi" ■ w aji c ii ac*iK >a 

• Vyaa* l-y^ |^ i-fm l^yaaf l-yaar 

chanfa Nwmbtf chaiifa i ^»ii»6fr enaoat >Miiba» ahanat >*t*iBbf thM^ 



10.666 
1.479 
IV 145 



49 857 
18 773 
66.630 

60r5P3 
20.?52 



-8.5% 
-6.4% 
-8.3% 



3 7% 
v4 7% 

39% 

• 4 6*'^ 

4 6*.. 



23.963 •»0.6% 
10.062 4 8.7% 
34.065 4^2.9% 



87.155 +2.6% 
41,353 ^3.8% 
28.506 +3 1% 



1111.136 

61.435 



+ 2.3% 
+ 4.7% 



60 775 -4 6% 162,573 + 36% 



1,919 
501 
2.420 



-3.9% 
-11.3% 
-6.5% 



12.534 
5.295 
17,629 

14.869 
5.796 



-26% 

-2.2% 
•2 6% 

-2.6% 
-3.1% 



4.032 +00% 
3,003 -9.1% 
7.035 -4.1% 



21.366 4 6 7^ 
11,442 +13.6%^ 
32.606 4 9 1% 

25,396 4 5 6% 
14,445 +8.2% 

39,643 +6.5% 



3,766 +30% 
669 -1.2% 
*4.367 +25% 



35.746 +1.6% 
11.616 -51% 
47.^2 -0.1% 

39 534 + 1 7% 
12.16S^-4 9% 

51.719 +0 1% 



629 -2.6% 
206 - 2.8% 
837 -2 7% 



9.066 +7.2% 

3.051 -r2.0% 

12.117 4 5.6% 

9,695 4 6 5% 

,3.259 4 1 7% 



li.95/'4 



5.2% 



2.775 4 2.3% 
199 4>6.4% 
2.974 4>2.6% 



31.719 +1.4% 

15.573 +4.9% 

47.292 +2.6% 

34.494 +1 5% 

15.772 +4 9% 

50.266 +2.8% 



632-20.2% 
72 + 26 6% 
704-17.0% 



6,436 44 7% 
4,704 +2.1% 
13.142' +3.8«. 

9.070 4 2.5% 
4.776 +2.4% 

13,846 + 2 5% 



10.134 -0.7% 
1,67^-11.0% 
12.011 -2.0% 



66.548 + 4 6% 
15,67<^♦3 6% 
'64.416 •^4 6% 

76.660 +4. IS 
17,7451 +2 0*v 

96>429 +3 7*J 



1,651 -0 6% 
532 26 9% 
2.363 6 6% 



16.261 -2.7% 
3.970 +2 5% 
20.261 -1.8% 

16.13^ -2 5% 
4.502 2 6% 

22.634 - 2.5% 



tOUUCK rOUNtlL Of OMDUAff KNUOlft tH TNI UNtTtU tTAlLl 



Source: Scientific Engineering Technical , Manpower Comments , 
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Table 7 



NUMBER OF GRADUATE RECORD EXAMINATIONS 
TAKEN IN 1968-69, 1970-71, AND 1976-77 AND 
PERCENTAGE CHANGE BETWEEN 1970-71 AND 1976-77, 
SELECTED FIELDS 



(37) 



Percent Change 



Field 


1968-69 


1970 


-71 


1976 


-77 • 


1970-71 to 


Biology 


9,879 


14. 


575 


18. 


300 


+2.6 


Chemletry 


A, 715 


5. 


A32 


A. 


500 


*-17 


Econonlca 


3,823 


A. 


915 


3. 


000 


-39 


Engineering 


7,59A 


8. 


A96 


5. 


500 


-35 


French 


2, AO? 


2. 


587 




900 


-65 


History 


9,0A1 


U. 


A71 




500 


-69 


Literature 


13,176 


15. 


357 




^0 


-62 


Mathematics 


6,A06 


7. 


601 


3. 


200 


-58 


Phlloaophy 


l\A90 


1. 


655 


» 


700 


^58 


Physics 


A, 280 


A. 


015 


2. 


650 




Psychology 


12,35A 


18. 


AAl 


15. 


300 


-17 



1' 



*These data were provided by Educational Testing Service., The 
figures for 1976-77 are estimate*. 



Source; Deitch, 1978, p. 68 . " 

M 
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gives the percentage of jobs for new Ph.D.',s that are in academic , 
institutions, by specialty. 

Let us tentatively suppose that, on average, the sup'iply of Ph.D.'s 
is Influenced by economic factors. Do the very best^otential Ph.D.'s 
behave as the average ones do? Unfortunately, I c^ould find almost no 
studies that addressed this*question . Estimates of "elasticities of 
supply" are based on aggregates, and even they contain disturbing 
anomalies. * 

^ In the absence of systematic data; I informally asked several 
admissions chairmen from around Harvard to assess whether their appli- 
cations ^nd admittees*have been of lower quality over the past year§. 
In particular, have there been fewer very able candidates? Their answers 
will not, of course, predict what wil'T occur in the 1980's and 1990 's, 
and applicants may behave with inefficient "lags." But it was inter- 
esting to note that the very best will seem willing to pursue Ph.D. 's^ 
at Harvard. 

The ^ic thrust of 't)he resnonSes is captured i« anecdotes cited., 
by Professors I. Bernard Cohert and Willard V. Ouine. In private 
conversation, Cohen noted that in the Depression Era, when he entered 
graduate school, very few jobs existed for Ph.D.'s; even for scientists. 

a 

' 

For example. Freeman ("The Job Market for College, Faculty," op. cit .) 
produces econometric models in which increases in enrollment actually 
reduce faculty salaries, though increasing employment (p. 47). He 
flatly states, citing Kenneth Arrow, that "economists lack an adequate 
theory of salary or price adjustments" (p, 40). On the great sensitivity 
of labor supply estimates depending on alternative e'conometric specifica- 
tions, see Julia Da Vanzo, Dennis DeTray, and David H. Greenberg, "The 
>ens-itivity of Male Labor Supply Estimates Choice of Assumptions," 
Review of Economics and Statistics , Vol. 58, No. 3, August 1976. 

is 
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Table 8 



Where American Ph.D.'s 
Were Employed, 1960-74 



Ptiyiict 

ChMnMiy • > 



AgriouHural tdcnoss 
MirlrrfiriinnMp 

Piycfiotogy 

CoofMMnitt 




rtiyiici 

Ch«inMy 

Earth td«no« 

biQ^nMiInQ 

AgriouHural MliitOvi 



Piyohotogy « 

OiUr •ooM mskmnm 



Tom .... 



75.9% 
45.4% 
85.e% 
45.4% 
33^ 
40.5% 
52.7% 
60 J% 
54.4% 
60.0% 
•0.2% 
•0.2% 
70.2% 
59.0% 
50.7% 



01.0% 

50.7% 

a.4% 

57.7% 
45.7% 
50.3% 
03.2% 
00.1% 
1^.9% 
00.2% 
70.7% 
05.3% 
74.2% 
05.0% 
r70.2% 



11.7% 
25.0% 
50.0% 
22.9% 
40.0% 
12.5^ 
10.3%^ 
0.9% 
5.3% 
5.7% 
2.4% 
1.1% 
5.1% 
0.9% 
14.0% 



5.0% 
0.2% 
24.0% 
0.0% 
20J% 
1I#% 
5J% 
3.3% 
2.0% 
5.0% 
1.3% 
0.9% 
1.5% 
0.7% 
2.3% 



3.2% 
11.4% 



4.3%^ 
2J%^ 

0.7% % 



12J% 
0.7% 

10.9% 
0.6% 
0.3% 
5.0% 
7,5% 
3.1% 
1.0% 
1.0% 
1.3% 
4.0% 



1.3% 
4.9% 
4.1% 
0.0% 
0.2% 
5.3% 
5.4% 
3.9% 
3.7% 
7.7% 
1.9% 

;;55 

1.1% 

2.0% 



OSt% 
0.5% 
0.7% 
3.0% 
0.7% 
2.3% 
4.0% 
2.5% 
13.0% 
1.3% 
2.0% 
0.4% 
0.0% 
5.4% 
2.0% 



0.1% 
0.0% 
0.3% 
1.0% 
0.0% 
0.0% 
5.2% 
1.0% 
12.0% 
0.9% 
2.5% 
0.3% 
2.1% 
4.0% 
3.5% 



1.0% 
3.0% 
2.0% 
.2.2% 
3.4% 
1.7% 
4.0% 
3.0% 
0.0% 
4.0% 
3.2% 
1.7% 

oTi% 

3.3% 
3.0% 

1.2% 
0.7% 
2.3% 
2.4% 
2.2% 
2.1% 
7.0% 
5.3% 
12.2% 
4.7% 
4.1% 
1.3% 
0.0% 
3.0% 
4.3% 



7.2% 
13.1% 
0.7% 
13.0% 
0.2% 
23.1% 
13.0% 
14.7% 
11.1% 
13.6% 
0.1% 
7.0% 
7.0% 
30.5% 
14.0% 



10.0% 
25.4% 
20.2% 
10.7% 
10.0% 
23.6% 
12.5% 
17.7% 
10.5% 
12.5% 
10.0% 
11.0% 
13.0% 
24.0% 
17.0% 



ALL mu>/9 



CtMfnIiIfy . . . 
Earth •danoa 



Piwoholoav 

• W *^^p^ ......... 

EDonomio a 

OOw iocM tdinoaa 



Total .... 



70.3% 


11.2% 


3.1% ^ 


0.2% 


1.0% 


7.4% 


46.y% 


25.3% 


11.3% 


0.4%^ 


3.03^ 


13.4% 


20.1% 


54.4% 


4.3% 


0.7% 


2.0% 


t0;4% 


45.7% 


22.0% 


12.7% 


3.0% 


24^% 


13.0% 


33.3% 


40.7% 


0.0% 


0.7% 


.3.4% 


0.2% 


40.7% 


12.4% 


10.0% 


2.3% 


1.7% 


23.1% 


54.0% 


10.0% 


0.4% 


4.1%^ 


5.1% 


13.7% 


01.0% 


0.0% k 
4.5% ^ 


7.0% 


2.4% 


4.1% 


. 15.2% 


53.5% 


5.3% 


13.4% 


. 10.5% 


12.9% 


00.1% 


5^0% 


7.5% 


1.3% 


4.1% 


13.4% 


00.2% 


2.2% 


2.0% 


2.1% 


3.3% 


0.3% 


07.0% 


1.0% 


0.0% 


0.4% 


1.0% 


0.6% 




4.0% 


1.0% 


1.0% 


7.0% 


0.6% 


00.1% 


0.9% 


1.3% 


5.1% 


3.4% 


20.2% 


ttl% 


12.0% 


^ 4.2% 


2.9% 


3.7% 


15J2% 



•oum!«: "a caimmv or Bocto»»TM." nmttmm av MATtoNAt mii aw ci i cOuHcit 



From: Chronicle- of Higher Education , December 4, 1978. 
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Yet, the process^ af self-selection was beneficial; those not 
strongly motivated by the pursuit of knowledge would not enter; 

science and scholarship were none the worSe for the experience. 

( ■ 

Quine, in a 1974 article, makes the same point by favorably comparing 

the (necessarily) ascetic academician bf the 1930's with, the economi- 

34 

cally motivated one of today. ■ , \ 

s 

For example. Professor John T. Tate, Chairman of Graduate Admis- 
sions in the Department of Mathematics, believes that the quality of 

I 

applicants is not declining and, if anything, that the effect is the 
opposite. He noted whimsical ly that there is no reason to do math 
unless it'sythe only thin^^mie can do. Ten or fifteen ye^ars ago, he 
said. Harvard go^ people who did not belong in math. The Department 
admits about twepfty graduate students from around one hundred applicants; 
the number of/applicants, may be somewhat down, but the Depa.rtment still 
gets the cream of the crop. In science, he opined, the very best 
students are Vhose that just love the subject, even if they are going 
to starve. The boowi of the 1960's was overdo>ie-, he said; it was an 
artificial state. - " " ^ *. 

Professor Sheldon Glashow, Admissions Chairman in the Physics 
Department, likewise said that no trends were visible in the quality 
of applicants or admittees. About fifty students have been admitted 
from about two hundred and twenty applicants in eath of the past seven 
years. The "very best students" are still coming, he noted. Since the 
1960's, he said there may have been a decline in the less qualified 
class of applicants, but this drop was f^or the better. 



^Vine, "Paradoxes of Plenty,". Daedalus , Vol. 103, Fall 1974. 
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Proljessor G. B. Evans, Director of "Graduate Studies in the 
English Department, said that there is a feeling abroad in the 
humanities that the very best will not apply because of the job market, 
but till now he has noticed no decline in the quality of the students 
admitted in his Department. "Goodness knows we have no shortage of 
top applicants," he said. The standard of the graduate students in his 
Department is as good as he has known it in eleven years here. The 
applicant pool has dropped from around four hundred a few years ago. 
\o u'nder three hundred now, "but. I think on the whole this' is healthy: ^ 
\ fewer who don't know what else to do besides graduate school in English 
now apply." Professor Evans said the "overexpansion" in the 1960 's 
was fueled by incorrect prediction of job surpluses in the 1970' s and 
1980' s. "The result was a lot of shoddy Ph.D.'s." (private conversation) 

• ♦ 

' Professor Ernest May said there was no evidence indicating a decline 
in the quality of applicants in the History Department., 

It is probably the cjise. that the most able are the most dedicated 
. to the nonmonetary rewards of research and scholarship. It is not 

- direct evidence to cite Table 9 here, v^hich shows the choices of 
specialization of. National Merit Scholars over time; but they do 
choose more academic majors than the average student. Even regarding 
the monetary side, a simple model can be used to indicate that, other 
opportunities r'emaining the same, a cutback in jobs will affect the 



educational investment decision of the person with high ability less 
it 



i 35 
than it will the person with. low ability. For, both reasons, it 
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is dangerous to reason. from averages and elasticities calculated from 
aggregated data. The effect of a decline in the afcadenyc market on the' 
most able is likely to be less pronounced for the very able person than 
for the average. 

This is a useful point, but it is not decisive, because it is a; 
.relative- statement. If the academic job situation becomes bleak enough, 
it is^ossible that very few of the very able will remain, even if even ' 
fewer of the not-so-able stay. The ^problem may nojt be that relatively 
more of the able remain,, but that absolutely too few do. And here it , /. 
is worthwhile to speculate— I hdve been unable to find evidence on 
tnis point, so speculation is the only appropriate term— on just wh^t ' ' 
sorts of academic jobs do motivate the very able. 



It is plausible to hypothesize that the very^ble ar^ not 
motivated by the probability of a mundane academic appointment. 
Pos'^ibly, they may consider the only Valuable positions to be those 
at 'major research univeri sties, of' which there are twenty-five or 
one hundred or two hundred or. . .depending on one's definition and 
depending on the. field. And perhaps only, permanent career openings. 



-Define "at?ility" as the probability of getting a job upon receiving the 
Ph.D.; that is, as&ume Ph.D. hiring is done according to ability, with 
some uncertainty. Assume that before investing in higher education those 
with mote abiTity have a higher average assessment of their jown ability 
and those with less a^Jity a lower average self-assessment. Both groups 
invest in higher education according to their assessments of their own 
probabilities and^of the alternatives' open to them. Now suppose the overall 
number of jobs goes down. The probability of getting a job given that one 
is less able goes down more than the probability of getting a job given 
that one is more able. If other opportunities remain the same, a smaller 
proportion of the. more able will change their investment decision than of 
the less able. / 
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Table 9 



^ Ptiomt dIttrlbMlkNi of Wm fMd$ ^ eoll«9« Milor 
^Mmmnn) by NattoMl M^rtt Idiotort, 1tW-78 



Percent distribution 



1966 1«67 1968 1969. 1970 1971 1972 1973 1974 1976 1976 



ToUl ; 

Scienca and •ngioMf ing 

Enginaahng 

Science 

Physical and qatural 

sciences 

Physical sciences ....... 

Chemistry 

Physics ,M 

* Other physlcatx 

sciences 

Life sciences 

Mathematics 

Unspecified physical 
and natural 

S9iences 

Pre-niedicirie 

Social sciences 

Alt other fields and 

"undecided" 

Health professions • 

All other fields 

Undecided 



100.0 
62.3 



100.0 
63.8 



100.0 
^ 66.6 



8.6 




10.6 


63.7 


63.6 


66.0 


36.2 


36.6 


37.0 


14.2 


13.3 


11.9 


6.0 


64 


'4.1 


7.6 


7.0 


6.9 


.6 


.0 


.9. 


6.2 


6.2 


3.3 


14.1 


16.4 


12.2 


1.7 


"2.7 


9.6 


6.2 


4.4 


6.8 


12.3 


12.4 


13.2 


37.7 


36.2 


33.4 


1.6 


1.0 


.9 


24.1 


23.3 


28.2 


12.1 


11.8 

"> 


4.3 



100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


66.6 


68.6 


68.1 


69.1 


68.3 


69.8 


68.5 


70.4 


9.9 


12.9 


9.4 


«.6 


9.0 


11.2 


14.2 


16.6 


«6J 


68.7 


58.7 


60.7 


69.3 


j58.6 


64.3 


53.9 


36.2 


36.9 


. 36.4 


33.5 


32.6 


324 


26.2 


29.8 . 


11.1 


12.4 


10.1 


8.5 


8.0 


8.9 


7.1 


8.6 


3.7 


4.6 


4.0 


2.9 


2.6 


3.1 


- 2.6 


3.0 


6.4 


6.2 


6.0 


*2 


. 4.4 


4.4 


3.6 . 


M.4 


1.0 


1.7 


1.1 


1.6 


1.0 


1.4 


.9 


1.2 


c«<sr3 


3.2 


4.2 


4.1 


4.4 


■4.64 


4.1 


6.2 




11.8 


12.8 


10.1 


10.1 


.7.8 


6.8 


8.0 


8.6 


9.5 


9.3 




10.2 


11.1 


10.2 


9.7 


6.4 


59 


7.2 


: 11.0 


11.3 


10.1 


11.4 


11.3 


14.1 


12.9 


16.2 


16.1 


15.4 


16.1 


14.7 


12.8 


33.4 


31.4 


31.9 


30.9 


31.7 


30.2 


31.4 


29.0 


1.8 


1.6 


1.6 


2.5 


* 2.5 


1.9 


2.9 


2.3 


27.6 


26.1 


26.3 


24.9 • 


25.6 


23.5 


24.1 


,22.6 


4.0 


3.7 


4.1 


3.5 


3.6 


4.8 


4.4 


4.1- 



NOTE: Detail may not •dd to totals becau«« of rounding. , 

source: National Marit Scholarahip Corporatioo. Naf/ona/ Martt Soholtrahlp Corporation AnnutI «»por». annual »©f Iw. 



Source: Science Indicators 1976, p. 288. 
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rather t^an tenuous, short-term research slots, are considered 

worth striving for. rf these hypothetical relationships hold, then 

the question becon)es, how many tenured openings are there', over time 

and across fields, at the major ^research universities? 

♦Numerous inquiries along these lines haVe unearthed no solid 

projections. A one-time "study of "doctorate-level, science and 

engineering departments" in 1974 revealed different percentages of 

faculty with tenure, as summarized in Table 10. Apparently, no one 

.. ' ■ \ 
has yet carried out the following calculations: 

- Projecting the enrollments of the major research universities 
over time . It is likely that most of these universities 
will suffer no cu'tback in enrollments, since most have 

many more applicants than positions. ■ ' . 

- Estimating the effect of age structure or} retirement rates , 
over time . ' ' 

- Estimating the effect of declining salaries on the rates of 
voluntary shifts to nonacademic employment . 

- Estimating the effect of constant or moderately declining 
federal outlays (in constant dollars) on tenured positions . 

In the absence of such projections, only a few crude general iza- 
tions can be advanoSpt. First , since overall enrollments at these 
universities is likely to stay about the same, the choice of subjects 
by students becomes especially important in determining hiring needs. 

54 - 



^: Table 10 

vr 'i*' ^^ijHMiK^yKlfiffA^BA^A^ i^^*^^^^^^ ^1 ^^^^^^^^^^^^ M^MMIA 

. . -^AuM^fJlicVAp^M ^^^^^^^ ^MPA 

- >T •'fl»r^/*TJ''>;>-«<|^-: -j-^ . . • 70- ■ . • ■ • . * 

- ^- •«l?.t;..r<j;^^.- ^ •.vr,:^.'v.' ^ ^ ^ ^ NumlN^ Pvrcant 

' , " • , Total with with 

Maoltdltitcto. ttculty l^mir* tmuiw 

■ ^ '-•(^ifiMrinoiwdi ao.o6i to ' , 

MOT 70 

EI»ctrkM|l tnpln— ring MM^^^r*'-^"'^'-^*-: '-.WM "•-•^2 ^ 

•M m^ rt 

Otology •f/*4^>i^<ii**t\^t«j»»*i'^^j^*^'*^if^ ■ . . 75 

Zoolooy ► . ^14 . C60 T1 

Etbnomidt ;.,.uV.;- -- - «.020 1,362 . 6T 

. M«th»mitlc»\., •i;.w...,..V.%,.,.,....,.. .4,064 ' 2.T21 62 

BiochamMry , 1316 907 

't200 764 W 

PtycholOOy 2.917 1,83^ 63 

Sociolooy ./. : 1.781 i.OBd 60 

Phytldlogy 1.062 ^ JS» 

• ■ * «— ' • 

SOURCE: National Sdoncc Fpundation. Young and S*n/or Soi9no9 and £^gin—ring 
Facdhy, T979. Support. n»—mrch Hrtlcipatlon, gnd Ttpun (NSF 75-302). pp. 20. 24. knd 
_^puWith<Klid«t«. . , , 4> ' 

Source: Science Indyators T976 , ^, 278. » ' . 

- . ... ■ ■ 

7 ■ 

If 
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For examplei<«*Table 11 presents fla'ta.on past tt^ends and future projec- 



tions of th|.fieljft' in which bachelors decrees were earned across all 
universities. The projected increase in psychology apd the decrease 



4., 



in physical sciences are noteworthy. 

Table U 



PERCENTAGE CHANGES IN BACHELORS DEGREES 
BY SUBJECT AREA 



• Humanities 

Mathematici 
Sciences ^ 



Physical 
Sciences 



963-4 Xo, 
568-9 " 


1968-9 to 
' 1973-4 


Projected 1973-4 
to 1983-4 


+85 
+121 


/ 

\ +28 

+28 /' 


+ 1 
+47 

- f.' 

+7 
+12 


-t44^ ) . 

4 


+ 8 . 


S 

+23 






+23 


0 


-14 


+55 


+33 ^ „ 


+10 ■ 



Sciences 



'\(\ri fields +56 " +34 , 

Source: Cartter, op. cit ., p. 227^." 
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Second , policies toward retirement will play an especially 
crIticaVrole' at the5e|iniversities. 

third , if inflation^ remains high, it may help universities to 
cut the real wages of the less productive tenured faculty, thereby 
encouraging out-migration. The^sign of this effect is clear, but 
its magnitude is suspect. 

Fourth , as trie per;centage of tenured faculty increases, more 
pressure will be felt on the 1;enure system Itself and on the common 
practice to equate salaries across departments and across professors 
with equal seniority. 

Research F.unding and Acaden^lc Jobs - •» 

In fiscal year 1^975, "the major agencies purchasing services 

from universities and colleges had obligations amounting to $4.5 

b11\1on,"and $?>8 billion of that 'total --62 percent of -it^^was for® 

academic science." Eighty-two percent 6f these funds for science 

.were received by-th| hundred universities (47.5 percent by thirty)'. 

According to Deitch, in FY1975 Harvard had current-fund revenue of 

$253 million, of which $65 million, or 26. percent, came from "obllga- 

37 

tions to selected federal agencies." Basic research by universities 
rose by 5 percent In constqynt dollar terms from 1974 to 1976 wh*ile all 
other performers of basic research declined; but federal support for 
basic research, as shown In Figure 6, has declined In real terfns since 
1968. (The number of research papers, however, shows a relatively 



-^^Beitch, op. cit ., p. 119, 120. p 
-^^Ibld., p.- 122. 
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Figure 6 




Industry 



0 L-f-hrhH-'hrt-ht-l-r J^rlJTC 



All 
other 
sources 



Ifidustry 



I ki^Soll fftd ^Bflctvt CMHVt SMVVHt 4Mlwe l( MR 



0 r T -3 Tt"t- , h-h-i-rT-r T, X'r,TT' ' 
MM ■ m ■ m li 7s 



I MR 



||.,(,,fgj|||j||y|f^[j||>^>.it ....i.v^.u..-.. c^i ». . .... 

Source: Scien ce Indicators 1976 ,. p. 76 

— ■ . — . ^ 
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smooth growth since 1960.) Obviously, much of academtc science' 
depends on federal funding. ' • 

As enrollmenti decline over the ne)<t twenty years, will -acad^lc 
jobs decline, proportionally? Or will the presence of continued re- 
search funds maintain some of those jobs at universities? A very simple 
model may help. Suppose at a certain university that . all -fatuity 
members spend half their t^e teaching and half doing research. Suppose, 
too, for simplicity that the research effort is completely/compensated 
^^^^y^ outside grants. Now suppose enrol Iments^drop so that only half the 
former amount of teac^iing need be done. The employment of faculty, 
members would go down by one quarter, and everyone left would spend 
two-thirds time on research. The "public good"— research--is still 
produced. 

This model, while hardly realistic, effect'ively conveys a point 
frequently overlooked' in studies of the declining academic labor hiarket. 
* - If university research funds stay the same, jobs will not be reduced in 
direct proportion to declines in teaching. More generally, if research 
is purchased at the "right" level now and if it is fairly ^aid for, then 
a decline in enrolltnent and in teaching chorjes need not lead to a decline 
in research effort. , The issues then become: Is the right level now 
being purchased? h a fair price now being paid for the "public good", 
being produted, namely, research? If so, perhaps there is no problem. • 



^^National Science Board, Science Indicators 1976 , National Science 
Foundation, Washington, p.C'., U.S. Government Printing-office, pp. 76, 88. 
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I'believe three other factual questions ar« relevant here. ;V \^ 

First, as teaching jobs go down, where would the research effprt 
. ^ 

occur? .It might happen that the remaining university faculty would 
simply pick up the slack by extending their own research efforts, as 
in the model above. Or, it might be that the research demand and 
reduced academic supply would le^d to the creation of new research 
jobs in industry, government, and so forth. Finally, the market 
might produce more puiaely research jobs at universitie^ Probably, 
a combination of the three would occur. I have found no references to 
or estimates of the likely empirical magnitudes. 

Second , insofar as research woul^be drawn away from universities 
(or, in a different version of the question, away from those who teach), 
would there be undesirable losses in quality tp the research (or the 
teaching? I interviewed a number of experts of this question, who 
informed me. that although- "hunches" on this issue abqund, there is very 
little evidence. Scholars have hoted the differences between the 
"research institute",. approach 9f France and the Soviet Union (for 
example), where research and teaching are separated; and our own, more 
integrated approach. However, as Thane Gustafson points out, it is. almost 
impossible to extricate the effects of different ways of organizing 
research from thejjjyriad social, economic, and intellectual variables * 
that also differ. Professor I. Bernard Cohen said that many American 



39 

Thane Gustafson, Why Does the Soviet Union Lag Behind the United 
States in Basic Science? , Center for Science and International Affairs, 
Kennedy School of Go\^^fiauent, September 1978. 
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scholars intuitively feel that there is a synergy between teaching, 
and rese&rch, and soma> cite the Center for Advanced Studies at 
Princeton as an exami^'le of a relatively unsuccessful separation of 
the two. But he said he knows of no useful evidence on the subject 
(private conversation). " ' 

Tlje point is often made that sometiines at universities teaching 
and research are '"joint productsi" Conceptually, there is no agreed- 

40 

upon way to pgrtial out the cost of doing one if the costs , are joint. 

However, sim^y to cit^'^TRe fact that teaching and research are jointly 

produced does not, by itself, imply much for our case. The 'fssue is 

I ^ 

whether the research compofient is fully paid for by- the (social) 
beneficiaries. Several studies suggest that universities- "make money" 
on the overhead from research— although, since many costs are joint, 
it^ difficult to establish the point. If . so,^ then research sub- 
sidizes teaching, and withdrawing research froni the' teachers would 
save money which might then be u^sed for additional research. . 

On the other hand, some studies suggest that graduate' training is 
subsidized by undergraduate studSits.^^ To the extent that (subsidized) 



For a discussion of this probljm with regard to a teaching hospital, 
see John Koehler and Robert Slighton, "Activity Analysis and Cost Analysis 
in Medical Schools," Santa Monica, Calif., TRe Rand Corporation, P-4954, Feb. 1 



^^David Garvin, a doctoral student at MIT, claims to have jestabl i shed 
this fact for his institution (private conversation). 

"We have seen that graduate costs are at least three times as great as 
undergraduate costs, and the ratio becomes *l/6 If research is treated as 
an input into graduate education. Yet tuition charges are almost identical 
across levels, and graduate students are frequently given waivers of the 
nominal amount. Clearly, they are the recipients of huge social subsidies-- 
from governmental and philanthropic sources and, in private universities, 
from undergraduates aS well." Estelle James, "Product. Mix and Cost Dis- 
aggregation: A Reinterpretation of the Economics j)f Higher Education," 
Journal of Human Resources, Vol. 13, No. 2, Spring 1978, p. 157. 
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graduate students contribute to the research work of their professors, 
one might argue that research could be done more cheaply at a univer- 
sity than in a place where full costs would be paid. 
' • This leads to a third point of considerable, interest. Is..a "critical 
mass" of doctoral students or of faculty members important for the 
• production of research? One scenario has" the decline in jobs over 

* all universities lead to a decline in Ph.D.. students at the best 

universities, which in turn leads, to a lack of critical nass to support 
. specialised, advanced seminars. Then professors are no longer able to 
spend as much oil; their time doing closely research-linked teaching, 
but have to teach more elementary courses; and their research therefore 
' suffers. Thus, it' is not that, in a dfecline, professors will haye to 
teach more co.urses (for the st-u dent- faculty ratio will remain the' same) 
but les^-research-related courses. Without a critical mass of graduate 
students^'ptlmal specialization cannot occur-or so goes the argument. 

Another related view traces the scale effect or critical matS 
phenomenon to the number of faculty in -a department (or f ield). 

^Several factual questions are important in assessing -these critical 
mass arguments. First, how wouW a field contract in a decline? Would 
all Ph.D. pWgrams cut back equality? Or, more likely, would the weakest 
Ph.D. programs disappear and. the strongest remain at close to optimal ^ 
size? Insofar fl^s academic survival of the fittest occurs or can be ^ 
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encouraged, the Ifecond ou-tcome is more I1kely»^^ ff so, sca.le effects 



/ 



(on research production y/ithin the remaining departments are not likely 



to change. , >^ ^ 

Second; are ntost departments at the critical mass now, or^ire^, 
• many well beyond it? Fortunately, a study of this kind has already 
been carried out. Allan Cartter provide a 
summary: ' . 

T 

Judging fri]ro-4:he size distribution of the leading graduate 
. ^ departments in the ACE surveys of scholarly reputation, many 
of the distinguished departments, were considerably larger 
(sometimes by a factor of ttiree) than necessary to achieve 
critical mass. In a field such as history, for example, 
the four smal lest. departments in the top-ranked one-fourth 
of departments in 1964 had 18 FTE faculty,; 85 PTE students, .. 
and produced 7 Ph.D.'s annually. The average size for all 
high-quality departments was 32 graduate faculty, 185 
students, and 12 Ph.D.'s. The small departments were mt>re • 
efficient in the number of doctorates? awarded as a percent 
of enrollment and in Ph.D. output per faculty member. This 
exper*ience was duplicated in most fields, suggesting that 
'high-quality efficient doctoral programs could function at 
about half the size of the average outstanding department in ^ 
. the mid-1960s. ^ . . 

r 

J. 



There is already evidence that the lowest quality programs are being cut 
first (although there are also important forces at work to keep the weaker 
programs alive; the future outcome is unclear). The State Department of 
Education in New York began a detailed review of doctoral programs, field- 
by-field, eliminating those programs judged to be lacking in quality. The ' 
California Department of Finance submitted doctoral programs within the 
University, of California to intense scrutiny of time-to-degree and attrition, 
.comparing the UC system to several 'other universities on these productivity 
measures; a major change in the State's budgeting system was proposed as a 
result of tfiis analysis. In Missouri, Governor Bond called for. creation of an 
academic common market among states in that region to reduce the number of 
doctoral programs requirHl in each statd. ("Outlook and Opporti^nities for 
Graduate Education," National Board on Graduate Education, Washington, D.C., 
Pecember 1975, p.. 18.) ' . ' 

^'^Cartter, op. cit .y pp. 244-5. 
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Can Universities Identify Great Researchers ? 

' * , ■■ ■ ^ 

If graduate enrollment^ decline over time, it becomes all the 

m 

more import^t to be able to identify in advance those most likely 
to become great academics.' As an illustration, suppose a fifth of 
the applicants to a department are excellent, the rest not. Suppose 
the number of seats in the department goes down by half. Will the 
probability of selecting the very top applicants also drop by half? 

If the same pepple apply and admissions are purely random, the 
department's number of excellent students will drop- by half. 
But if admissions comnjittees c-an identify the very best witilk certainty 

and the same peddle apply, the number of excellent students will not 

h '"- -■. . .-• ■ 

decline at all . 

»- -* ' 

The empirical question therefore is; can admissions committees 

identify the very best among those^who apply? Current evidence seems 

to lead to a negative answer! Above a certain minimum threshold, 

neither GRE scores or college grades give clear sign als about who will 

be the stars in graduate school or, more importantly, who. will fe the 

stars in academic careers five or ten years out. It is worthwhile' 

to summarize a few recent studies on this matter. 



Jl 

Actually, the answer depends on the relative propensity of the top 
students to apply. As argued above, we expect the top applicants to 
apply relatively more oft eit than the lesser qualified applicants, so 
the number of top applicants admitted will not drop by half, even if 
admissions are random. 
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. • Kenneth Wilson of the Educational Testing Service has 

cently completed a path-breaking study of the predictive power of 

^ ' 46 

GRE's at some of the nation's very best universities. The results are ' 
summarized in Tables 12 artc|J3. Wilson said that no work had yet been done 

f 

to look beyond overall correlations, which measure the linear rela- 

tionships between variables, in or^ler to see if the vary best per- 

formers could be found. (Even if the linear relationship is weak, 

beyond cWfain thresholds the tests may be strong predictors of < 

"stars.") ' Wilson said that "logistical and political difficulties" 

had iDrecluded $uch an analysis of his data (private conversation). 

• Benjamin Schrader has completed. a study that is pending 

publication by ETS on the relationship between. 6RE. scores and pro- 

fessional success in psychology. A sample was drawn of male academic 

psychologists ten years out from their Ph.D. awards. Directories 

were used to get background information. Psychological Abstracts 

was used to obtain the number of publications. Citations to publica- ^ 

tions were also tabulated. The results showed a (rather strong) 0.4 / 

f 

simple correlation between GRE scores and citations and" a positive / 

but lower correlation with the number of articles published. / 

♦ 

^^enneth M. Wilsoh, memorandum on GRE Cooperative Validity Studies Project, 
Graduate Record Examinations Board, 1978. 

^^On the general issue, see my "Going Beyond the Mean' in Educational 
Evaluation," Public Policy , Vol. 23, No. 1 , Winter 1975, and "Identifying 
Exceptional Performers," Policy Analysis , Vol. 4, No. 4, Fall 1978. 
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Table 12 



SUMMARY OF DATA SUBMIHED AND OBSERVED , VALIDITY PATTERNS, 
BY FIELD: GRAD GPA CRITERION 



rUid/ ' 



Numbtr of 8wU« 
CRtoV GUM) CU-Adv 



'■c«l2ht«d M««n Co«gflcl«ne» 
Clf.V CU-Q CU-Adv. ac?A 



lleaclkneas . 


22 


(12)* 


13 


(2) 


14 


(5) 


.19 


.25 


.37 


.24 




ChaalMCry . 


12 


( 6) 


7 


(5) 


8 


(7) 


.06 


.23 


.39 


.31 




Enilnaarlag 


10 


( 4) 


4. 


(0) 


5 


(2) 


.28 


.30 


.28 


.20 




MachanAclca 


6 


( 3) 


2 


(0) 


2 


(0) 


.32 


.23 


.35 


.30 




Phyalci 


M 


( 3) 


4 


(3) 


2 


(2) ' 


.03 


.16 


.19 


.29 




Gaol, C«ophyalca 


5 


( 1) 


.4^ 


(1) 


1 


(1) 


.OS 


,06 


.U 


.37 




Economica 


6 


(A) 


3 


(3) 


3 


(3) 


.09 


.34 


.45 


.27 




Anchropolgsy 
Educaclon 


3 
7 


( 2) 
( 6) 


2 


(2) 


1 
5 


(1) 
(5), 


.26 
.18 


.2-1 
.12 


.54 


.06 
.24 


a* 


Engllah 


6 


C 3) 


5 


(0) 


4 


(2) 


.41 


.24 


.48 


.22 




Htacory 


10 


(10) 


7 


(3) 


8 


(8) 




.26 


.21 


.30 




Pol Siclanca* 


4 


( 4) 


2 


(1) 


3 


<3) 


■43 


.34 


.49 


.18 




Psychology 


12 


(10) 


7 


(5) 


7 


(4) 


.24 


.26 


.37 


.22 




Sociology 


7 


( 5) 


3 


(1) 


5 


(4) 


.43 


.30 


.54 


.55 




, Library Sci 
Flna Area' 


3 


( 3) 






3 


(3) 


.32 


.52 




.33 




6 


( 6) 






5 


(5) 


.33 


.26 




.31 




*Muatc • 


3 


( 3) 


2 


(1) 


1 


(1) 


.24 


.11 


.21 


.23 


** 


Phlloaophy 


5 


( 0) . 


2 


(0)' 


2 


(0) 


.23 


.14 


.23 


.56 




Languagaa^ 


3 


( 1) 


2 


(0) 


2 


(0) 


.31 


.20 


.45 


.28 





NOTt: Thf vtlldity co«f f Iclfncf thown are, w«l|hc«d avcrafct o£ obcatAad coaf- 
fldanca. Fact ami of «adlana ara alallar. 

*Na In paranchaaaa Indlcaca tba ntinbar rff aamplaa for which N-25 or {raatar. 
baaad on daca for cvo yaara~l974-75 and 1975-76 In almoac avary tnatanca. 

**CoafflclattC baaad on ona aaspla only. 4 
*Includaa Ocaanography , Marina Envlronnancal, Sclanca. Alllad Uaalch Sclanca 
^Xncludaa Cnginaarlns and Fadllciaa Manasawanc 
^Includaa Cottpucaf Sclanca* AppUad Math and Scac 

^Includaa^ Vocational aad Adult Education* Educ Adttlniatration % 

*Includaa Public Adalniatratloo ^ 

^Ibcludaa Social Work, Urban Planning. Public Policy Scudiaa 

*lncludaa Spaach and Thaatar. Ora*a 4 CflMunicatlon, Spaach k Ccoa. and JoumalUa 

^Includaa cwo Hiapanlc. ona Gar^uuiic. ona Franch. and ona undif farantlatad Poraign 
Umsuagaa k Licaracuraa 



Source: Kenneth M. Wilson, memorandum on GRE Cooperative Validity 
Studies Project, Graduate Record Examinations Board, 1978. 
"Validity coefficients" are (zero-order) correlation coefficients. 
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'TablW3 

CORRELATION OF PREDICTORS WITH GRADUATE GPA AT HARVARD 



Department/ 

Group 

(N/coefficient) 



^Predictors 
GRE-V GRE-Q GRE- 
Adv 

I r r ' r 



UGPA Adm^ Criterion 
Rank 



Mean S.D. 



English 

(12/12/11/15/14) 'Vhite" ..07 .-.13 .54 
(15/15/14/13/17) Total 27 -.06 .60 



.29 .13 GPA Cuia 
.38 .05 



\ 




History 

(15/15/13/3(V30) 'Vhite" -.02, .23 .09 -.10 -.25 GPA Cum 
(17/17/14/32/34) Total -.15 .12 .09 -.U -.19 



Psych-Soc Rel 
(12/12/11/13/13) 

Philosophy 
(05/05/05/07/07) 



Total -.22 -.23 .36 -.38 .34 GPA Cum 
[Miller Analogies, r - -.05 with GPA Cum] 



Total 



Physics 

(16/16/16/17/17) "White" -.01 



.30 -.11 



Economics 

(12/12/08/14/14) "White" .26 -.26 .52 
'(23/23/17/21/29) Total .40 -.08 .57 



.62 .38 GPA Cum 



.00- .61 GPA Cum 
-.01 .37 



Geology ' \ 

i—t—l—h^lOZ) Total (GRE hot avail.) -.12 .07 GPA Cum 



\ 



^.99 
10.05 



10.01 
9.91 



0.80 
0.79 



10.24 0.38 



.12 .30 .24 -.45 -.33 GPA Cum 10^03' 0-.63. 



9.86 0.79- 



0.68 
0.65 



9.37 0.92 



Note: Ns In parentheses indicate the number of cases used for the respective 
predictor-criterion correlations. 

* ' 

Ranking is 'aT\vjtmrersely scaled variable. Signs of coefficients have Ij^een 
reflected. Thus positive and negative coefficients may be interpreted as 
though this variable's scale had been positively oriented prior to analysis. 



Source: "Study Report for the Departments of English, Social Relations, History, 
Philosophy, Physics, Economics in the Graduate School of Arts and Science 
of Harvard University," GRE Cooperative Validity Studies Project, 
Graduate Record Examinations Board, May 1978, mimeo. 
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- • Mary Jo Clark and Jt)hn Centra, also of ETS, have produced 

the "first draft of a explicated path analysis relating GRE's and 
other variables to number of ' publications three to five years after 
obtaining the Ph.D. The merits of their study include broad coVer- 
age (six small data sets covering chemistry, history, psychology,, 
and the three groupings of physical sciences, biological sciences, 
and sodial sciences), an interesting model, and a number of produc- 
tivity variables (jaurnal publications, book publications, presentations 
at professional meetings, and income, all self-reported). The problems 
include self-reporting, a less carefully screened sample, and only.- '■ 
three to five years in which to demonstrate productivity. Thfeir find- 
ings included: /"basically zero" partial correlations between GRE's and 
productivity ^(jjr^ome cases, tlje coefficients'. were negative and statis- 
tically significant); "graduate grades didn't correlate with anything " 
(private conversation); and "no pattern whatever- in ^ny of the six fields 
in the zero-order correlati(^ns between GRE's and any of the outcome 
measures" (private conversation). Concerning exceptional performers, 
Dr. Clark made a^special check of the scattergrams relating GRE's to 
publications. The patterns were flat, even at" .the very top GRE's, with 

* 

occasionally a slightly hi^er publication record for those with GRE's 
under 550 (private conversation). 

• Professor David McClelland shared jjthe res-ults of work on the 
effects of Harvard,, which includes, the, predictive power of SAT ^scores 
and graduate school performance on. later profess iolial success. He 



G8 



also" cited the-fesults of seyeral studies done elsewhere. Th& . 

T.e$ults show almost no effect of increased scores or^^liigher 

"'••»•' - ' • ' 
*■ . *• 

graduate grades. ^ " • . 

In order to appreciate these results, -it must be remembered 

4 

that only those with fairly high GRE's are included in these isamples.' 

^ V ' ' -f, ' ' . r 48 • 

Beyond some threshold, GRE's do not have^great predictive power. 

It will be hard for graduate. schools to keep up the numbers of the 

■ ' - ■ ^ to 

very best potential scholars if 'enrollments go down, unless propor- 

tiortaTly -more of the very able still apply. 

" ^ ' •■ . > 

The Vintage Effect 
• The argument I will call the "vintage effect" comes in two '""v.. 

♦ 

varieties: 

(1)^ YoungA^esearcher-s do more, or better, or, more revolution- 
•• .' ■ • ■ 

, ary research than 'older researchers. 

* ' '* • *>, 

{2) Young scholars beneficially stimulate their elders: 
^ there is generational synergy. . • ' 

Either or both versions are used to contend tha-t a cutback, in the flow, 

of young scholars \^ill have serious effects on research--effects that 

^ . ■ * ' \ ■ ■ % . • 

are not measuretf fully just by considering the -aggregate decline in 

ifiumber of researcher^.- , 

^ The vintage effect is apparently the lyVichpin of several ^argu- 

iBcnts tl^at the decline of The l^,8Q's and 199a' s will damage U.S. '< 



0 



V 

• 



On some of the ^tatisticef] problems here, see Robfn M. Dawes, "A i 
(*ase. Study of"«fe^aduate Admissions: '.Application of Threes Principles of 
Human- Decision Making,"' in William' B.- Fairley .and Frederick MosteTler, 
eds.. Statistics and Public Policy , Reading, Mass., Addison-Wesley, 1^77. „ 
For a comparative study of th'^ predictive validity of tests, see my 
''Choosing the Elite," Gdmparatiye Education Review , forthcoming, . Summer 1979 
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research and scholarship. Cons Idfer Radner and Kuh, for example: 

We feel., that' such steady ipf low of younger scholars is- 
; important for the vitality of U.S. higher education, and 
especially for the ability of U.S. science to maintain 
its internationally pre-eminent place. Older- faculty 
may well be ^better teachers and expositers of research, 
findings. Ypung investigators may make some "mistakes" ^ - 
and follow more „wrong leads, but' they also brfng enthu- 
siasm and energy to their pursuit of knowledge. They are 
important to older , faculty, as well. 

Dejjh Henry Rosovsky's 1978 Report mak^s similar assertions : 

There are several 'dimensions to th^is threat, h'rst, 
the^age structure of American faculties will shift 

significantly This would obvio\Jsly have an impact 

on those fields where knowledge .is advanced primarily 

by young scholars. " , 

Interestingly, these arguments, though widely espoused, are 
seldom^olstered with evid^ence.- H is true tliat the vintage effect 
is hard to gauge. However, at ^ast with regard to the first version 
of the argument, the> available data suggest that age does not affect 
research productivity, not even in jpathematics and science.' 

Stephen Cole has recently summarized and extended studies of 

age and research p)^od«ctivity. COle's abstract^ states : 

The long-standing belief that age is negatively associated 
with scientific productivity and creativity is" shown to be 
based on an incorrect analysis of data. Analysis of data 
from a cross-section of academic scientists in si/ different 
fields indicate-that age has a slight curviline,ar relation- 
ship with both quality and quantity of scientific output. 
" These results, are supported by' an analysis of a cohprt of , 
mathematicians who received ,the\r Ph.D. 's between 1947 and 



^^Radner and Kuh, op. cit ., p. 1. 

^^Henry:Rosovsky, tiean's Report, 1977-1978 , Harvard University, 
Faculty of Arts and Sciences (issued November 1978), p. 4. 
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1950. There was no decline in the quality of work produced 
by these mathematicians as they progressed through their 
careers.^' <* 

Cole argues that the major pre.vious study that indicated other- 1 
wise overlooked a simple fact. At any one point in time, the popu- . 
lation of scientists is likely. to be disproportionately made up of' 
young people, since over the past few centuries science has been 
growing exponentially. Therefore, if one asks, "What proportion of 
important discoveries at a given time were made by scientists of 
different ages?" one does not obtain the answer to the appropriate 
question, "What proportion of scientists of dWferent ages make 
important discoveries?" 

Using both cross-sectional and time-series data. Cole examines 
various measures of scientific productivity: number of publications, 
number of citations to one's recent publ ideations, and age at the 
scientist's most significant discovery. "...{N)o matter how we 
classified 'high qual.ity' work the ropults remained unchanged" (p. 8). 
Scientists are s^lightly more, productive during their forties; "in 
most of t^e fields studied the scientists over the age of .60 were 
not much less productive than those under 35" (p. 7). 

Table 14 summarizes Cole's cross-sectional data on citations in 

six fields. His tabular method of presenting the resu.lts may give 

# ... 

those over fifty the appearance of to6 much productivity, since 50-59 

and 60+ are compared withf several five-year intervals (35-39, 40-44, 

45-49). Cole's longitudinal data on mathematicians, presented in ^ 

f 

■ - -^Stephen Cole, "Age and Scientific Performance," Center for the Social 
Sciences at Columbia University, Pre-print Series, 1978. 



TabTe 14 





AGE 


AND CITATIONS TO WORK PUBLISt^ED 1965-J969, SIX Flt\.D$. • 
• MEAN NUMBER OF CITATIONS IN 1971 SCI " i 

\ 


» 










/ 


• 




Field 


Under JS' 35-39 


40-44 


45-49 


50-59 


60+ 


Chemistry 


14.4 




(55) 

• 


'1 R A 

{34i^ 


(61| . 


7.4 

(219) 


• * * 

Geology 


5.6 


6.5 

(60) 


7 . ^ 

(60) 


3 • / 

(36) 


/ ■ 


W41) 


Mathematics 

i 


2.7 

(101) 


3.8 
(96) 


5.8 

(67) 


3.4 

(63) . 


5.6 


5.1 

(35) ( 


Physics 


11.2 

. (138), 


15.1 

(153) 


10.8 
(111) 


6.8 
(84) 


7.4 

(61) 


15 • H 
- (45) 


Psychology . 

■ • ' : • 

Sociology 


» . < 

5.2 

(151) 


6.6 

(101) 


6.8 

(92) . 


5.1 
(94) 


3.3 
(79) 


3.3 

(27) 


.8 

(60) 


1.6 
(41) 


2.4 

(40) ' 


3.6 

(33) 


1.8 

(39) 


1.5 
(29) 



Total 

14.2 

(356) 

5.0 

(291) 

4.2 

^ (433) 

%(592) 

5.3 
(544) 



^1.8 
(i42) 



i^. 5burce: Cole, 1978, Tabl^ ^, 
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Table 1^ does not create this confusion, however, and displays 
quite clearly a roughly constant productivity over mathematicians' 
careers. In other tables. Cole shows that those who begin as 
high-quality producers us.ually stay that way. 

How does this argument apply to scholarshi/) in the humanities 
and "soft" social sciences? There is no hard evidence on this 
matter, according to Professors Gerald Holton and Ernest May 
(private conversations), but the conventional wisdom is that the 
most important contributions are made by mature scholars. A ^ome- 
what dated statement of this proposition', by an historian with a 

photographic memory, is worth quoting for its beauty: 

\ 

\ It is the law of our nature that the mind shall attain 

its full pewer by slow degrees; and this is especially true 
V of the most vigorous minds. Young men,- no doubt, have often 

produced works of great merit; but it would be impossible 
^ to name any writer of -the first order whose juvenile per- 
formanclBS Wi^re his best. Tha.t all the most valuable books 
of history, of philosophy, of physical and metaphysical 
science, of divinity, of political economy, have been produced, 
by men of mature years will hardly be disputed. The case may 
not be quite so clear as respects works of the imagination. 
And yet I know no work of t|?e imagination of the very highest . 
class that was ever, in. any age or countfy, produced by a 
man under thirty-five. Whatever powers a youth may have 
received from naturt, tt is impossible that his taste and 
judgrpent can be ripev that his mind can be richly stored with 
images, that he can'^have observed the vicissitudes of life, 
that he can have studied the nicer shades of character. How, 
as Mannontel very sensibly said, 'is a person to paint portraits 
who has never seen fiices? On the whole I believe that I may, 
without fear of contradiction, affirm this, that of the^aood 
books now extant in t.^ world more than nineteen-twentielihs 
wer6 published after the writers had attained the age of r&rty. 

Notice thai Macaulay infj£}jdes natural scientists and political economists. 
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J Macaulay, ^p. cit ., 749. 



Table 15 



MEAN NUMBERS OF PAPERS PUBLISHED ANQ) CITATIONS TO 

mJ OF I ..r-.^...T...In.m 

BETWEEN 



THEM FOR COHORT OF MATHEMATICIANS RECEIVINGIPHD 
^lEEN 1947 AND 1950 



Date of Publication 



1 



Mean Number of 
Papers Published 



^ 



man Number of 
citations Made 
in 1975 SCI . 



1950-1954 


O A 


.84 


1955-1959 


^.8 


1.2 


1960-1964 


2.3 


1.1 


1965-1970 


2.8 


1.4 


1970-1975 


2.6 


r.i 


1 






) Source: Cole, 1978, Table 6. 






' r 










■ % 



Mean Number of 
Citations Made , 
in Volume of SCI 
Closest to Time 
of Publication 

.33 (1961 SCI) 
,78 (1961 SCI) 
.96 (1965 SCI) 
1.4 (1970 SCI) 
1.1 (1975 SCI) 
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Cole's conclusipnHOfts^'^^^^^ '"^^ unl ikely .that 

an increase in the mean our scientists will in and of itself 

bring about 'a meaningful decline in our scientific capacity." _ 

What about the argument from generational synergy? Several 
variants exist. ' A noble version postulates beneficial intellectual 
stimulus fran having scholars of different ages work together. What 
is the evidence? Are scientific teams composed of different age grdu0s 
more productive? In personal conversation, Pr.ofessor Gerald Hplton 
described his recent attempt to find literature on scientific teams: 
he said he found almost nothing. (His ov^n recent piece on Enrico 
Fermi's team is therefore pathbreaktng.)^^ He said almost nothing 
is known about gen^i^tional synergy. ^ • 

A less exalted version of the benefits of the young pertains to 
their exploitability.^ They may substitute for senior professors on 
low prestige tasks like undergraduate teaching, serving, on committees, 
and so forlkh. Or, they may provide a necessary complement to the 
senior faculty's '.'production function" for research -playing as it 
were, the role of semi-skilled .labor in the master craftsman's shop. 
I found little evidence on such matters- except an occasional anecdote, 
such as David Riesman's complaint that senior professors at Harvard 
. leave too much undergraduate teaching to the -juniors: 



^^Cole. op. cit . , p. 27. 
^^Holton, op. cit ., ch. 5. 
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Harvard's /eni or faculty are much less involvey-wth 
undergraduate teaching and culture thah, from the point 
of view of undergraduates," might be optimal. ... It has 
been difficult to persuade senior faculty of top depart- 
mental reputation to offer General Education courses or 
freshman seminars ' . 

Nor did I find a careful consideration of some of the points 
raised earlier. What would be the net effects of the decline in 
young faculty, were the hypothesized exploitabitity true? Would 
research universities be better places or worse, if senior faculty 
were forced to teach more? After the decline, would the senior 
faculty (and the few remaining juniors) have more or less research 
money per person to work with? Would the aggregate research result 
be more or less productive, and by how much? And so forth. 

Now this is not to deny that young academics have different 
qualities from older ones. Plausibly, tWe sociology of universities 

will- be.quite different with a mean age of tenured professors of 

fifty-two insteadfof forty-five, and a tenure ratio of over 80 percent 
' (to use some figures from Fernandez). Pedagogy might be quite different 
(whether better or worse is not immediately evident, however). But' the 
argument is, not an obvious one; and an alleged drop in the quality of 
research is a fragile point on which to base one's argument. On the 
basis of the limited available evidence, the "vintage effect" appjied 
to research does not appear to be a sufficient justification for 
governmental intervention. 



^Wid Riesman, "Educational Reform at Harvard College: Meritocracy 
and Its Adversaries," in Seymour Martin Lipset and Riesman Muca tion 
and Politics at Harvard, New York, McGraw-Hill, 1974, pp. 346, 352. 
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We cpme to the end of this section having considered a large 
number of dimensions to the question, "What would happen if new 
Kirings decline?" The discussion leads me, at least," to doubt 
many of the negative effects that are widely assumed. .Only one 
finding falls. on the other side: current methods for identifying 
future academic stars before graduate-school are surprisingly 
ineffective. If the decline lead^ to .greatly reduced graduate 
enrollments, graduate schools may not be able to avoid screening 
out some of the very best potential researchers— even if the very 
able are proportionally more liji^ely to appTy. 



/ 
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V. 



Thfe labor market for college and university faculty 
has certain distinct characteristics which affect the 
operation of th6 market place: the employing institutions 
are nonprofit enterprises; both employers and faculty are 
extremely concerned with quality issues; the internal 
market of colleges and universities limits variation in 
salaries across fields and is marked by lifetime emplo.yment 
contracts; the future supply of faculty are "produced'' 
within the system; the scale of higher education det^ends 

on the demography of the population For various reasons, 

the faculty market is likely to be highly sensitive to 
exogenous "shocks," with much of the burden of adjustment 
♦falling on young faculty and potential f acuity. 



Why is the prospective decline a public policy question? Why 
is it not a private problem, much as a decline In doipestic shoe sales 
or fluctuations In the price of sugarbe^s? Why cannot universities 
themselves adjust properly to market changes? 

*. One answer cites the volatility of the labor market for faculty 
members in the United States, which historically has. been notable. 
Volatility Is sometimes considered to be evidence of a "market 
failure"— that is, the free hand of market forces may lead* to a 
non-optimal allocation of resources. Sometimes governments are 
therefore moved to interven^, as In the setting of , prices for sugar 
or quantities for salmon. Is there a similar market failure for 
academic Ph.D. 's? ' • 

The answer probably depends more on one's politl^ than on facts. 
There Is a difference between spollfible commodities like crops or fish 
and durable commodities like learning; a Ph.D. does not become value- 
less If not Immediately consumed, tn the sciences, the value of an 



^^eeirtan, "The Jo]) Marklet for College Faculty," op. cit ., pp. 1-2. 
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education does erode, but not nearly as fast as a tomato. A flue- 
tuation in demand for Ph.D.'s does not therefore lead one to worry 
as much as in some other cases; it is a TiDss in welfare for a Ph.D. 
to wait three years till the market turns, but the Ph.D. is not "lost." 
Only if th^ downswing were very .long indeed would the resource be lost. 
(In such a case, the. response would appear more like a long-term 
subsidy than a short-term "buffer" policy to deal with volatility J ^ 
•But should the volatility of the academic labor market be taken 
as a given? Is it the normative baseline for public policy? Might 

r 

it not be more properly considered the result of policies over which 
universities themselves have control? If. so, it might be argued that 
what appears to be sa market failure at the macro level is really the , 
product of the particular choices of the universities. 

For exaraple, consider the tenure system. Much has been written 
about its costs and benefits, and that discussion need not be repro- 
duced here. It is important to note its central role in the problem 
under consideration. In the absence of tenure, what would occur 
given a downswing in enrollments? 

Only th^Sy^most productive faculty at each institution would be 
retained. If young scholars were thought to have a vintage effect, 
universities would hire them accordingly. However, the absolute 
numbers of teachers would decline by the same amount as with tenure 
(unless the decline is so great that some schools have more tenured 
faculty than they have faculty slots). Therefore, if one is' worried 
about new hires or about the quality of research, as opposed to the 
pure numbers effect of declining enrollments, part of the blame should 
be placed on the tenure system. 
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Now tenure can be defended on a number of weTl -known -grounds, . 
including political freedom ajjd enabling the selection of new hires 
to be made by faculty metpbers themselves. This latter feature*1neans' 
that 'faculty can select' new members according to qual ity,^without 
adverse incentives.* irif^he absence "of tenure, all sorts -of nonpro- 
ductive se-lection procedures .might flourish; existing faculty might 

' / 

/ 

avoid hiring potential competitors. If one i)e}ieves in tenure for 
such reasons, does -one therefore have to accept the resulting inef- 
ficiencies? 

•I 

The answer may be "yes," . although universities do have means at 
their disposal for discouraging low-quali-ty tenured faculty. Real 

wages may be varied, for example. Such practices. are ungentlemanly, 

- • ^- 

and they have been infrequent in the recent expansionar*y period.' But 
they may.h^ave to be used much more in the future, as faculty jobs 
•become scarce. An appropriate questiori for public policy is this: . 
Should the government intervene in the market to save universities , . 
from the awkwardness* of inducing its le^s productive tenured members 

« 

to leave or retire? As stated above, this is more a question of politics 
than of fact. But it is worth noting that what governmental intervention 
might really be doing would be reinforcing the tenure system. 

Besides volatility, are there other reasons why t-he declining 
academic labor market is a public policy issue? ' If research- is ^ .public 
good and if the research effort will also decline (quantitativeTy ijp 
qualitatively), there is a case for governmental concern; but as we 
have seen above, this argument is by no means straigfh:forward. 
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' One may anticipaterX ctistT?it:^utiortat' afqua)ent as well. *hG. 

explosjfljtyfn coH^ges-aritl in ^^f^duate programs, especially among 

' • > - . ■ 1* 

public.tnstitutions,, Vas not^bl'e in the 1960'-s. ^Xutbacks if -tfn-^ 

; rollmepts' may threaten the new^y created publ ic programs most. 



There flfay bt'arguments of geogrAphicalipr other ^orts of equity: 
"Do hotvjie't eWcation^l Darwinism opeKate, fhis wiil drive out 
the hewejj'-schools i'n,^latively far-flung areas that serve non-elite 

constitueiKies. 1 Not act"^iTl ensure that the old, elite 'insti- 

\ - . . / ' jf - * . • 
tulions are the-enly survivor?*"-;. r . , * ' 

^^Cpne fee^^ about sudh reasoning clearly "depends on vaHi'es as 

'well as facts, ^ut it is predictable that .governmental action argued 

for' on grounds of efficiency, and th^- pubUfc good' bf quality research 

* ;will be confroptd^^with, and perhaps rediVected '1^, -such 'dis- ^ , ^ . 

^o tributional arguments^ -and that the Du1x:ome may' favor neither efficiency 
(inor good research. ^ ^- « >' ' ' * ■ , 

/ » , * ^ *' • - ) ^ ^■ 

Finally, there may Ue an argument that turns oV the " health " of 

' American ifistitutions" of higher educatHon. To sbme,' this health 

* ' 1 ■ ' ^ 57 

apparently requires a ^apid ratfe of .expansion. ^ To others, it 




requires a Certain scale. • 
' A third position might contend that 1? balanced age distribution 
%of^ajfulty creates instructional benefj.ts. ^ But\)5|,hy would not 



j^^ljathan Keyfitzv compares -the "golden age of American higher education" 
lyinp 1960's) to it chain letter: it was based , on "the 74)i^rGGnt-per-annum 
expansion of undergraduate education and teaching opportunities," and,- in 
the absence of expans'ion, the chain ultimately breaks. • (Keyfitz also ' 
jc^otes, however, that'^a 10- or even 30 perclbnt decline in. higher education 
might, havp little effect on reseirch.). Keyfitz, op. cit . , p. 90, 



(72) 



i 



universities'Teact accordingly, hiring and raising tuition according 
eto the appropriate principle of maximization?. Because people would 
not pay higher tuitions? But then, are the -purported instructional 
benefits worth it?' Or is it a distributional argument: colTeges 
should hot make those attending college pay more, and therefor^the 
^ government shouj^ intervene to ensure that college-goers are properly , 
' subsi(|ized?/ (who benefits? The middle classes^) ' . 

Arguments from "health" must first shqw why health is affec^"" 



the decl^lne, then why universities will not themselves act optimally to 
preserve he^ilth,, and finally how and whom governmental actions would 
help. The arguments wi-ll^be complicated. 'Merely citing "the health 
of high'er education" as something to be preserved i^ikely to do 
.little for corf^tructive converSationt 

One final "point, though obvipus< is often overlooked in discussions 
of'tiie social costs of the academic decline. Those who, do not enter 
academia do not disappear -^om the planet ' s^ surf ace. \op students who 
choos^ law school instead of history may create ^MajP^"^^^^^ -^^^^ 
career; Ph.D.'s whoj^enter the world of bu&ines^ or .gfflphment may also 
be socially useful. Consequently, one cannot simply ^ ilp the: losses 
to acad^emia and call them the net ;iiocial costs! The "lost gener^ion" 
is not completely, lost. 



/ 



S4 



(73) 



VI. ' 

Whether, *in principle, one^ should habilitate every 
scholar who is qualified or whether one should con- 
^ - sider enrollments, and hence give th^ exi&t^ij^<^^taff 
a monopoly to teach— that is an Awkward dffwiia. It 
is associated with the dual aspect of the "academic pro- 
, fessipn, which we shall discuss presently. In general; 
one decides in favor of the second alternative. 

Much of America's prestige in science ar>d scholarship stems 

from Ph.D. ' s produced before 1960; only 9600 Ph.D.'s were conferred 

5Q 

in 'that year, and fewer annually before. Enrollments over the 
next twenty years will /feoobably decline, but a^ Figure 3 displayed 

/[-', 

the levels will rema;ln /we 14> above those of 1970 and earlier. It 
is true that academilc 'Openings decline more rapidly than enrollments, 
and the age structure of current professors will lead to low and then 
very hi^^rates of retirement, again affecting new hires. But hiring 
levels may never go below those of 1960, and the effect of a hiring 
cutback on research is unclear,. If the demand for research stays 
constant, the supply of research effort should r.emain constant. The 
eiPfect on teaching is also not oiJvious: the number of professors will 
decline, but so will the number of students. The number of young people 
will decline, and so will the number of talented youQg people; only 
IQ transplants can alter that demo'graphic fact. There is no evidence 
that the most able will avoid academia di-sproportionately as the 
market drQps, and considerable reason to believe they will not. In 



■nj •• . * . 

^"j^x Weber, "Science as a Vocation--^ (1918), in Hans ^erth and C. Wright 
^Mills, From Max Weben Essays in Sociology , New York, Oxford University 
PVess, I9b8, p. I3U. 

59 ' ' * ' ' 

Deitch, op. cit .^ p. 70. 

. ^ :• 
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short, if is nQ| bbvlous'there is a pubHc ^i^sue here. 



it X 



Not obvious, but maybe. What is the worst case, what does it 
imply, what might be done? The demographics may lead to a severe 
decline in enrollments and an even more severe cutback in new - 
academic jobs for Ph.D. 's. This, in turn, maj^ have unwelcome effects 
on research: . ♦ V 

• Ph.D. granting institutions may become more applietf, less 
specialized, more rigid and old-fashioned. 



• Very able students (as well as no-t-so-able ones) rJl^y opt 
for non-academic educations\ \ 

V 

t As graduate enrollments drop, Nfewer of the very able I^^^ay 



enter "even if they want to, since graduat* schools cannot 

. . V • ' ■ t' 

identify them in advance, 
t So, the quality of ^scholarship and research may decline; 
many lower- revel colleges and univd!1hs1ties may fight with the 
' best ones ^«r funds and^ slots, leading ''Ito further erosion; 
and when enrollments finally inorease again twenty years 
hence, American colleges and universities may be quite 
different beasts. 
What might be done to forestall this uncertain '♦cit possibly |»ain- 
ful result? . ' 

Figure 7 displays the stages at which governmental arid/or uhiversity 
interventions might take place. Interventibns can be grouped accordingly 
to the several stages along, the way: 

^1) Improving the admissions process into graduate 'schools^ 
• ^ (2) Supporting graduate students. 
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(3) "Screening" the most able during graduate school . 

(4) Improving the academic hiring process for new Ph.D.'s. 

(5) Improving non-e^cademic job prospects for new Ph.D.'s. 

(6) Creating more jobs in academia by 

(a) Subsidising entry-level jobs. 

(b) Subsidizing tenurfld positions,' 

(c) Encouraging tenured professors to le,ave or retire. 

' (7) Creating more jobs in research by funding ^lore researc'h. 

-kComments follow on each broad type of proposal. The\alternatives are 

. . . 60 

not, of course, exclusive. ^ . 

^ {l) Improving admissions processes . Currently, it appears to be 

almost impossible to identify future academic stars in the large pool 

^of applicants to major graduate schools. If better screening devices 

could be developed, it might enable universities to survive a cutback 

in qu^intities without a proportional decline in quality. However, no 

attractive liniBS of action are evident. Additional research, perhaps 

by universities themselves, would be welcome, but nothing in the way 

of concrete governmental initiatives suggests itself. 

(2) Support!^ graduate students . Potential students apparently 

^do calculate the costs as well as the benefits i^f obtaining a Ph.D. 

A 

I am grateful to Patricia Early for a discussion of the pros and cons 
»of many of these possible initiatives. 

■ ^^A simple statistical model may help to explain why simultaneously • 
(1) 2 percent of scholars contribute 25 percent of published research 
and (2) these scholars are not identifiable in advance. The Poisson 
distribution is oft^n used to model ra»:e and independent events, such 
as traffic accident^,' arrivals in a bank, or typociraphical errors. In 
the case of traffic accidents,, for example, it is assumed that each 
person has the same probability of having an accident, and the number of 
s accidents x which he will have in a given period is given by the 



-A X 

isson formula: P(X=x) = where a is the Poisson p^irameter 
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Federal support for graduate study has dramatically declined over / 
time. One possible federal action is to increase the, number of merit- 
based scholarships, in order to encourage the most able to obtain 
the Ph.D. The idea is to prevent the supply of the very able from 
responding to the slackening demand for academicians by subsidizing 
investment in their human capital. ; ► ' 

The NBGE has proposed*an increase in merit-based fellowships 
to 2000 per year. Currently, the National Science Foundation awards 
550 merit-based scholarships annually. The proposed increase would 
include the National Endowment for the Humanities along with the NSF, 
allocating the awards between them. 

The proposal has the advantage of encouraging some of the brightest 
young people to consider graduate school more seriously. NBGE would 
allow scholars to choost their own fields, thus eliminating some of the 
haggling over the allocation of awards across fields. 

Disadvantages include the inability to identify truly outstanding 
scholars in advance, no link to later jobs, and potential wrangling 
over the allocation of scholars and awards. 



reqresenting the propensity to have accideats.- 

Now suppose a publication is also a rare event (interestingly, 50 
percent of the people in a given field will publish one or zero papers 
in their academic lifetime). Suppose publishing also follows a Poisson 
distribution: each person has the -same probability of publishing a paper 
in a ^iven time period, and the probabilities are independent from period 
. to period. Even under th^s strong assumption of equal gx ante propensity 
V to publish, we still miqht'observe the top few percent publishing a large 
roportion of the articles. The point is that top producers may be on top 
y Ghance"--just as those who have the most accidents may not be accident 
one but unlucky 

I This is not Being advanced as a realistic model; in fact, publicati5ns 
fit an inverse square law, not a Poisson distribution (Price, op. cit ). 
Futetermore, high' oroducers early in their career also tend to be so later, 
which seems to violate the Poisson assumption of independence across periods, 
The point ^emai-ns .that; good part of academic "stardom" may well bp good 
fortub. : gg . 
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If 2000 new scholars were funded yearly apd 6000 at any one 
time, NBGE estimates the program would cost the government $48 
miTyon per year. Ttiis estimate assumes each scholar would receive 
$3500 for personal expenses and the institution he attends $4500, 
in lieu of tuition. (For each additional $1000 in support, the cost 
would rise by $6 million.) 

(3) Screening during graduate school . If future academic perform- 
ance were not predictable before graduate school but were predictable 
after a year or two of graduate study, it might be wise/to admit many 
students and screen them after a probationary period.. Unfortunately, 
the evidence from a number of studies is that on average graduate 
school grades have no relationship to later academic productivity. In 
part, this- phenomenon stems from the limited variability of graduate 
grades. " To my knowledge, no one has studied the use of grades to 
identify later "outliers." 

Some of the pros and cons of this approach are discussed in Dean 
Rosovsky's recent report. As in the case of the first option, re- - 
search seems advisable, but no clear course of federal action seems 
warranted by existing evidence. 

t 

(4) I mproving the academic hiring process . I am ignorant of 
studies on this topic, but my hunch is that current procedures could 
be improved. The postdoctoral fellowship in the sciences seems to 
recognize that further information is desirable before contracting 

a new Ph.D. as an assistant professor. In a period of decline, hiring 
mistakes may be more costly. To make sure the very best are not 
missed, more extensiv)^ postdoctoral research positions might be created 
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Under alternative (6), the creation of research positions is dis- 
cussed from a different point of view; here, the emphasis is on 
improved screening rather than a greater number of jobs. 

,(5) Improving non-academic prospects . .If potential Ph.D.'s 
weigh the econoiriic benefits of the degree, they will calculate, 
among other things, the probability of obtaining an academic job 
(perhaps, the probability of eventually obtaining tenure). They 
should also consider their likely prospects should an academic job 
not turn up. A program to improve the Ph.D.'s non-academic market- ^ 
ability should, therefore, raise the attractiveness of graduate study, 
which in turn may keep the very best from goin^ elsewhere. (This is 
the economic link between the goal of attracting the very best to Ph.D. 
study and the goal of alleviating the Ph.D. glut.) 

Professor Ernest May's program to train humanities Ph.D.'s in 
business skills is an intriguing example of this policy option. Its 
advantage is, its apparent effectiveness in attracting willing employers 
and will itig^^D.'s. It is debatable, however, whether the economic 
maximizin^odel applies to very able potential Ph.D.'s; and it is 
debatab^ whither such a program therefore will in fact be a significant 
encouragement for them to undertake graduate study. Further evidence 
will be welcome; this is an alternative worth following closely. . 

(6) Creating more jobs in academia . .. Several variations may be 
distinguished. 

(a) Subsidizing entry-level jobs in. research or teaching . 
Dr. Frank Press (now President Carter's Science Advisor) and several 
colleagues produced the Report of the Committee on MIT Research Structure 

t 
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several years ago, which argued for the expansible of laboratory - 
research centers closely coupled to departments and, cross-depart- 
■ mental groups. The idea was' to create research institute not sub- 
ject to the shortcomings, of the European or Soviet models because 

. — / 

linked to teaching departments. These centers could "bring in young 
people, undertake cross-disciplinary research, field research teams 
along non-traditional lines, put forward pace-setting, competitive 
research proposals." The Repof^t went into details of structure and • 
the task qf implementation, but it is not obvious that the hoped-for 
interaction would in fact occur (between departments, between teaching 
and research) . 

Advantages of the' academic research institute include its emphasijs 
• on jobs, the connection to existing university activities, and its 
potential for entering new areas of reseaf'ch not bound by the departmental 
structure. ' • ' 

Disadvantages include the insecurity and impermanence of the job 
openings along with the likely organizational difficulties of estab- 
lishing such institutes (or of disbanding them once underway). 

'Tjiis alternative's additional costs to the government are unclear.^ 
Perhaps such institutes would merely be a way to capture on campus the 
research jobs created as joint teaching/research jobs decline (see pp* 
above), in which case the additional co^ts would be low. 

- \ Roy Radner and Charlotte Kuh have proposed the cj^tion of a 
counter- cyclical "buffer stock" of researchers. In their Junior Scholars 
Program, during trough years the federal government would subsidize re- 
,jjp%rch positions for new Ph.D.'s so that 7500 new Ph.D.'s were hired ^ 
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annually,. The fjositions would be eliminated as the academic job 
market again turned up. It is |herefore a policy designed to smooth 
out the^^mogV'aphically driven fluctuations in he>^ hires expected . 
over the next twenty years. * ^ 

The advantages are- the possible self-liquidating nature of the 
awards and the politcally saleable analogy to buffer stocks in 

■I ^ 

agriculture and elsewhere. 

The disadvantages include the lack of new permanent jobs, the 
difficulties of designing allocation procedures for the awards- (across 
fields, universities, and scholars), the possible divorce of teaching 
and research, and the problems of timing the awards to uncertain 
troughs. 

Radner and Kuh estimate ^costs under various assumptions about 
the levels of enrollment and demand. , From 1984 to 1999, for example, 
three estimates of the annual average costs are $95.6 million, $42.8 
million, and $98.8 million . 

,(b) Subsidizing tenured positions . Another idea is to 
subsidize new, permanent jobs for part of the slack period, with 
universities guaranteeing the posts thereafter. For example, for 
ten years the federal government and the university might ^plit the 
salary of a new tenured position, with the! university paying the 
full salary thereafter. By opening up tenured slots, new entry-level 
jDOsitions should also become available as juniprs are promoted. 



The advantages of this measure include its emphasis on- 
permanent, teaching/research positions, its use of existing in-^ 
stitutions, the possible counter-cyclical use of the awards, the 
sharing of costs, and the guiarenteed liquidation of governmental 
support after a given period of time. 

The disadvantages include the difficulties of allocation across 
universities, fields, and scholars; the possibi lity' of .supplanting 
rather than augmenting regular university hiring (and the problem 
of monitoring a rule of "incremental hires' only"); and the problem 
of timing the awards optimally. 

Costs are difficult to gauge. As an example, suppose 500 new 
tenured slots are established in each of fifteen consecutive years, 
and each slot is 50 percent subsidized by the federal government,, the 
other half p^id for by the university. The university pays the entire 
salary after the ten-year subsidy period. The 500 tenured slots p^r 
year would be from, an eighth to a twentieth of total tenured openings 
at four-year institutions (there would be unknown variation by field 
and type of institution).' 

Suppose the mean salary is ^0,000 and the federaT government, 
pays half. Real salaries rise by 15 percent a year (for simplicity, 
assume all professors paid in year t make the same salary). All 
figures ar?"?Di<nded; dollars are constant dollars. Table 16 gives 
the results. 
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Table 16 ^ ' (83) 



I ONE PROJECTION OF. COSTS UNDER A PLAN TO 
^ SUBSIDIZE TENURED SLOTS 



Total 



Number of Slots 
Being. Subsidized 


toooj 

Mean SJilary . 


(OUU ,UUU 

. Total Federal 


' 500 * 


20 


$ 5 


1000 


i 21 ^ . 


10 


1500 
2000 


22 


16 


23 


23 


2500 


• ' 24 


30 


3000 . 


26 


38 


3500 


27 


47 


4000 


28 


56 


4500 


30 


' . 67 


5000 


31 


78 


5000 


33 


82 


5000 


34 


86 


5000 


36 


90 


' 5000 


38 


94 


5000 


40 


98 


4500 


42 


94 


4000 


44 


88 


3500 


46 


80 


3000 


48 


72 


2500 


51 


63 , 


, ■ . 2000 1 


53 


'53 


1^ 1500 


56 


42 


1000 


59 [ 


^ 30 


500 


9^ 61 


16 



Other projections appear in Tables 17 and 18. The program 
is expensive: the federal cost could be over $100 million annually . . . 
A larger program (with new posts each year for ten years) at higher 
salaries (say, $25,000) would be even more expertywe. 

(c) Encouraging tenured professors to retire or le'^ve . 
The effects of changes in mandaj^ory retirement laws oh universities 
are still unclear, as are the effects df alternative university ^ 
policies to encourage retirement or taking employment elsewhere., 

One proposal would find sabbaticals for outstandirigj senior pro- 
fessors, therebj^ opening slots for young, scholars. ' Another proposal, 
discussed by Radner and Kuh, involves incentives for senior faculty 
to retire. That each early retirement woulji on average free resources. - 
to hire half an assistant professor seems a plausible assumption to 
Radner and Kuh: The variable age structure means that a- perfectly 
counter-cyclical retirement s>cheme is almost! impossible--unless, as 

63 

is un,likely, incentives for early retirement yary from year to year,. 



757 

These', calculations were performed by Patricia Early. 

^^Radne^ and Kuh, pp. 27-32. They eite*two studies: Hans Jenny, Early . 
Retirement , New York, Teachers Insurance and Annuity Association, 1974; 
American 'Association of University Professors,. Special Committee on Age 
[fsi crimination and Retirejnent, "The impact of Federal Retiremen^t^Aqe 
Legislation on Higher Education," mimeo, July 1978; ^^nd C. P^ton,^a,U^ll 
and J. Zelan, A Survey of -Institutional Practices and ah Assessment of J* 
Possible Options Relating to Voluntary Mid- and Late-^Care^r- qianqes >and 
Early Retirement for University and College. Faculty ,. prepared for the 
National Science foundation. Contract No. PRM-7624675, November 1977. 
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. Tables 17 and 18 

OTHER ESTIMAJES OF COSTS OF ^ARIOUS WAYS TO'SSBSIDIZE TENURE SLOTS 
CCalculatiqns by Patricia Early, JCerinedy Sch6ol ) 



Initial *salary =418,000; 5% + each year 
2000 new posts" each year for 5 years. 
Subsidy to last 5 years. 
vSubsidy = 1/3, 172, 2/3 



# receiving 
Year . subsidy 
(thousands 1 



1 


2 


> 2 


4 


3 


6 


4 


8 


5 


10 




■ 8 


7: 


- 6 


8 


' 4' 


• 9 


"2 



"Salary 

18,000* 

18,900 

>9,845 

20.837 

21 ,879 

22.973 

24.122 

25.328 

26,594 



Subsidy (millions) 
1/3 „ 1/2, 2/3 



12 

25.2 
39.7 
55.6 
*72«9 
61.3 
48.2 
33.8 
17.7 



18 

37.8 
59.3 
83,3' 
109.4 
91.9 
72t4 
50.7 
26.6 



24 

50.4 
79.4 
111.1 
145.9 
122.5 
96.5 
67.5 
35.5 



Initial salary ='$18,000; 5^ f ;each year 
2000 new posts each yean for 5 years. 
Subsidy to last 10 years. 
Subsidy = 1/3, l7^, 2/3 - 



# receiving 
Year subsidy 
(thousands) 



Salary 



1 


2 


*18,000 


2' ' 


'\ 4 • 


, 18,900 


3 


. 6 


19,845 


4 


• '8 


20,837 


5 


' ■ 10 ■ 


21.879 


6 


10 


22,973 


7 


* 10 V 


24,122 


8 


10 


25,328 


9 


tlO ' 


- 26,594 


10 


TO. 


, 27,9?4 


11 


•8 V 


29;320 ^ 


' 12 


6 


' 30,786 




4 ' • 


* 32,326 


14 


. .2 


33,942' 



Slibsidy (millions) 



1/3 ' 


172 


/ 2/3 ' 


la 


•18 


"24 


25.2 


37,8 


50.4* - 


39,7 


59.3 


79.4 


55.6 


83.3. 


ill.l ' 


72.9 


109,4 


145.9 * 


76.6 


114.9 


' 153.2 


80,4 


120.6 


160.8 


84,4 , 


.126.6 


168.9 


88.6 


133.0 


• 177.3 


93.J 


: 139,6 


J86.2'' 


78.2 - 


117,3 


- 156.4- . 


61.6 


92,4 


123.1 


43.1 


64,7 


86.2 


22,6 . 


33.9 


45,3 



However, the potential advantages of improving the age structure, 
opening up. new tenured slots, a^nd offering choices to older faculty 
-members are considerable. This option deserves careful attention. 

(7) Funding more research ,- Another option focusses attention 
on ^i:ha-demand -for -research -( the^upply-of^esearc4i^unds T^-^*^- - 
demand for "untversity positions depends not .only on the derivedj^ 

- V./ 
demand' for teachers, but also on the derived 'demand for liniversity- 

• ■ » - ■ , . • 

^basejl research; a similar "accelerator model" makes new jobs a 

function of changes in research funds/ Unive/sity jqbs might be 

■ ■ . ' ■ ' ' . ' . ./-""'"'^ t^. '' ' . . ' 
'maintained by channeling more funds intS university nesearch (as ^ 

.A ■ . ^ ■ 

advocated, for example, p Jerome Wiesner's November >978 presentation 

to Congress, reprinted inVhe Chronicle of Higher Education ). ^ 
According to Dr. John Holmfj^d, a Congjressional staffer, the 

prospects, for increased, r£a^ funding for basic research are^iot good 
•over the next few years (private conversation) . But research funds 

might well be used in the 1980's to counterbalance any ^dverse trends 

that surfacie then.: Fun^ling 3000 research jobs at $.20,000 per year 

would cost $60' million for one year;. m'aintaining "the flow of new jobs 

over time would obviously be even costlier^ 

Cpncludinq Remark^ ' * 

Thes^ altern^itives briefly discussed here are^neither exclusive 

nor exhaustive; and non6 looks like a sure political winner.* Five years 

ago, it \rfas proposed in Congress tha% direct institutional support be 
• • ■ ■ • " ' ^ ..... • ' • • f 

given to universities— a direct enaugh answer to the anticipated decline 



but one that then was greeted unenthusiasticalTy in Washington. " The 
stingV ^ilimate nov< abroad, in government me'ans tJ\at any proposal for 
f^edeTal\.did^wm be sUbi^ipted to great skepticism. Even the friends 
of higher education, chastised perhaps by the overexpansion of the , 
1960'!< and by the f ailure o f - some educato r s' promises t o be fulfil l edt 
may be lukewarm. • » . . 

The argument for federal, aid in this case is not a str^iightforward 
and clearly compelling one, in part because the 'putative decline. is 
doubtful, in part because a decline's e'ffects on the national interest 
are unclear-^, and In part because' helping higher education cannot 

- ' • * ■' ^ - ■ ' ■ . ; '/ • 

readily be distinguished from helping other sectors that npy also face 
declines or f luctuatigns,. No doubt further studies, especially of, , 

< - V , 

' \ ' ' ; . 

what motivates abl^ future scholars and of the job situation by field . 
-«ind. type .of institution, .w.i 11 help in constructing a„ more convincing 
case. But much of , the argument depends not on concrete evidence (6f 
a Tack of tenured jobs, for. example) , but on -careful- reasoning about 
th^ effects should the wprst case erfsue.' <J.t isjiot a time, therefore, 
for , 'dramatic calls to action-, based on. hard Jacts; rather, ^or a 
warning flag, a ca-lKfor specific attention to key ejnpirical issues, 
and a jcareful discussion, -necessarily uncertain and vlSilue-laden, of 

* 

'the possible effects! ' I ' ' 
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